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A SYNOPSIS OF THE SPECIES OF AFRICAN CULICIDAE, 
OTHER THAN ANOPHELES. 

By F. W. Edwards, B.A., F.E.S. 

( Published by permission of the Trustees of the British Museum.) 

Little is needed by way of introduction, beyond the statement that this paper 
is really a continuation of a previous one (" The African Species of Culez and 
allied Genera,” Bull. Ent. Res., Oct. 1911, pp. 241-268). In the present paper a 
complete synopsis is given of all the African species, with the exception of some 
of those already tabulated and of the genus Anopheles and its Btib-divisioug. 
Through the kindness of Prof. R. Newstead, the author *has now been able 
to examine the types in the collection of the Liverpool School of Tropical 
Medicine, so that the number of undetermined species ha9 been considerably 
reduced, and all have now been accounted for except those given as doubtful in 
the paper referred to. 

The classification of Lt.-Col. A. Alcoek lias been adhered to, except that 
Diza has been admitted, forming a third sub-family. In this the writer is 
following the expressed opinion of Prof. S. W. Williston. The names adopted 
for the tribes of the Culk ixak are those used by Messrs. Dyar and Knab, 
while, in agreement with Lt.-Col. Alcock, the Megakhixixi have been retained 
as a distinct tribe. So far as possible, full generic synonymy has been given, but 
synonyms of the species, unless determined by the author, have as a rule been 
omitted. 

It must not be supposed that anything like finality is claimed for the conclusions 
expressed here. Many questions require considerably more study, while others 
must apparently always be matters of personal opiuion. The examination of 
more material has necessitated the partial mollification of views previously given, 
while some errors in the author's previous paper on the subject have come to light 
and arc here corrected. Doubtless some still remain. 

Mr. H. F, Carter has very kindly lent me a paper published by G. F. Leicester 
in 1908, which he ha I unearthed. This has apparently been completely over- 
looked ; it contains descriptions of a large number of species and genera, some 
of which are referred to later in this paper. 

Sub-family 1. CULICINAE. 

Proboscis elongated ; palpi frequently elongated in one or both sexes, but 
straight when short : wings and legs scaly, and except in some species of 
Anopheles, the thorax and atxlomen also. 

This sub-family includes all the true mosquitos, and is'co-extensive with the 
family Culicidae as defined by Theobald and others. Although the proboscis 
is always elongate (usually about the length of the abdomen), it must not be 
opposed that all the species are blood-suckers — the structure of the proboscis 
indeed is sometimes such as to exclude the possibility of the blood-sucking habit 
(23327—2.) |Tt. P, SBS8— 16. 1000. 4,12. D i S. 
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being developed, while other species whioh probably could suck blood do not do 
so ; others only do it occasionally, and the males never. Many feed on plant- 
juices in the adult stage, while one genus ( Harpagomyia ) is myrtnecophilous. 

The known species of this sub-family are far more numerous than those of the 
other two together, and they fall into three or four fairly well-marked tribes. 
Some authors go much further than this and divide the mosquitos into ten or 
eleven sub-families, while it has even been proposed to raise one genus 
( Anopheles ) to family rank. The tendency seems to be for the group which 
would formerly (say fifteen years ago) have been regarded as a genus, to become 
a sub-family, while the species become genera, and varieties — individuals almost — 
species. The present writer follows Lt.-Col. A. Adcock in recognising four 
tribes of the sub-family Culicinae. For these it seems better to retain the 
names of the oldest genera rather than to coin new terms, and hence these tribes 
are here spoken of as — 

1. Axofhemni. 

2. Megarhinini. 

3. CuLICINl. 

4. Sabethini. 

The great majority of the species belong to the CouciXI, the other three 
tribes beiug represented each by a single genus in the African region. The first 
of these tribes is not dealt with in the present paper. 

Tribe Megarhinini. 

Proboscis with the apical half much thinner than the basal, and bent down- 
wards at an angle with it. Scutellum evenly rounded. Wings long and narrow ; 
fork-cells both very short, but the first much shorter than the second. Wing- 
margin indeuted just before the termination of the posterior branch of the fifth 
longitudiual vein, and with a small V-shaped thickening of the membrane 
opposite this indentation. Large species, completely clothed with fiat, more or 
less metallic scales, usually blue or green. Larvae predaceous ; adults not blood- 
suckers. 

Dyar and Knab place these insects in the Ct'LClNt, and consider them to lie 
related to Psorophnra and its allies. Both groups agree in having predaceous 
larvae, aud in the head of the imago being provided with a distinct neck, but 
these characters are very likely not indicative of relationship, and so it is 
considered better to treat Megarhinus and TuiorhynchUes as forming a separate 
group. The predaceous habit of the larvae, with its corresponding modifications 
of structure, has been developed several times independently. 

Genus ToxoRitvNcmTES, Tbeo. 

Mon. Cul. I, p. 244 (1901). 

IVorcesleria, Banks, P'u’Hpp. J. Sci. I, p. 779 (190G). 

Teromtjia, Leicester, Stud. Inst, Med. Res., Fed. Malay States, III, p. 49. 

(1909). 

The name of this genus was first published by Dr. L. 0. Howard in 1901 
(“Mosquitoes;" pp. 154, 155, 835, 240), who figured the North American 
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Megarhinut rutilut as Toxorhynehitet rutilut, making his figure from a female 
which happened to have the palpi broken. Accordingly some have said that 
M. rutilut mast be taken as the type of the genus Toxorhynehitet, which in 
that case becomes a synonym of Megarhinut. But (1) Howard expressly stated 
that he had borrowed the name from proof-sheets of Theobald’s monograph ; 
(2) he said nothing to indicate that he wished to regard M. rutilut as the type 
species, while Theobald named T. brevipalpit as the type ; (3) although he 
included Toxorhynehitet in a table of genera he gave no detailed description of 
it. Theobald’s monograph was published in November, 1901. 

Table o f Species, 

1. Abdomen shining orange ; third hind tarsal joint white at base*; claspers 

of genitalia with a long terminal stone *1. luttscens. 

Abdomen metallic blue or violet ; second hind tarsabjoint* broadly white 
at base 2. 

2. Abdomen mostly blue ; second tarsal joint of middle lege, sometimes also 

of fore legs, white at the base 2. brevipalpit. 

Abdomen violet j second and tlani tarsal joints of mid legs entirely 
white ... ... ... ... ... ... ... 3. pkytopkagut. 

1. T. lutescens, Theo. ( Megarhinut ), Mon. Cul. I, p. 233 (1901). 

Known only from a single male. 

S. Rhodesia. 

2. T. brevipalpis, Theo., Mon. Cul. I, p. 245 (1901). 

Toxorhynehitet marsluilli, Theo., Mon. Col. Ill, p. 121 (1903). 
Toxorhynehitet conradti, Griinb., D. ent. Zs. p. 405 (1907). 

The metatarsi usually have a narrow white ring at the base, but both this and 
the broad ring on the second tarsal joint are sometimes incomplete dorsally. 
Usually the front tarsi are entirely dark, but there is sometimes a white ring on 
the second joint. 

Sierra Leone : Ashanti; N. and S. Nigeria: N. Kamerun ; Congo; Uganda; 
British Central Africa ; S. Rhodesia ; Natal. 

3. T. phytophagua, Theo. ( phytnphygus ), Mon. Cul. V, p. 102 (1910). 

Ashanti. 

Tribe Culicini. 

Thorax more or less rounded ; metanntnm without bristles ; scutellum more or 
less distinctly trilobed. Larvae with air-tube and median ventral brush on anal 
segment (after the first stage). 

This tribe includes the old genera Coles and Aides, which were defined as 
having long and short palpi respectively in the male. Most authors have used 
this character for the primary division of the group, a division which was adopted 
by the writer (Bull. Ent. Res. Oct. 1911, p. 242). Messrs. Dyar and Knab, 
however, owing to their exhaustive study of the larval characters of the North 
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American species, arrived at the conclusion that the length of the palpi is only 
of minor importance, and that long (or, as they consider, short) male palpi have 
been developed independently in different groups. After examining all the 
material in the British Museum in the light of these views — which I much regret 
I had not done before publishing any synoptic work — I feel bound to agree with 
the American authors. They, however, go further, and refuse to recognise even 
generic value in the differences of the palpi, since in most cases these are confined 
to one sex. Although there is a great deal to be said for this view, it has not 
been followed in the present paper, and hence it should be remembered that some 
groups which are here given generic rank, would by some authors be regarded 
only as subgenera, even if recognised at all. Scale characters have practically 
been discarded as of value for generic definition, though it is true that groupB of 
species frequently show the same type of ornamentation in all their members. 

Coquillett (Scienct, xxiii, p. 312, 1906) divided the old genus Culex into two 
groups, according to whether the claws are simple or toothed in the female, and 
whether the eggs are laid singly or in masses. These characters are in most 
cases correlated, and the mode of egg-laying is correlated with a definite 
structure of the abdomen. No doubt there are a few forms which would be 
difficult to place, but by far the larger number of CfUClSl fall into one of two 
groups, which seem to be quite natural ■ 

(1.) Arties group. Eggs laid singly ; last segment of female abdomen narrow, 
usually completely retractile into the penultimate ; claws of female, at least on 
the four anterior legs, nearly always toothed. Genera : Mucidus, Psorophura, 
Janthinosoma , Ochlerotatus, Stegnmi/ui, Ar'des, etc. 

(2.) C u lex group. Eggs laid in masses ; last segment of female abdomen broad, 
immovable ; claws of female nerer toothed. Genera : Cities, Tuenwrhyitchus, 
Anle my m, Theobaldia, Crumdaenin . etc. 

This division of the trilie is much more natural than one based on the length 
of the palpi ; it will be seen that forms with short male palpi Bre included in 
both groups. 

Table of Genera. 

1. Claws of female toothed 2. 

Claws of female simple ... ... ... ... ... ... a. 

2. Posterior cross-vein slightly ljcvond mill cross-vein : legs shaggily 

sealed; female palpi half as long us proboscis ... M femes, p. 6. 

Posterior cross-vein before mid cross-vein ; legs not shaggily 
scaled, female palpi not half as long as proboscis 3. 

3. Male palpi with two apparent joints ; thorax bright yellow at the 

sides Baxksinki.i.a, p. 6. 

Male palpi with three apparent joints ; thorax not bright yellow 
at sides 4. 

4. Last two joints of male palpi thin, about equal in length ; black 

and white species ; head all Hat-scaled Stegomyia, p. 7. 

Last two joints of jnale palpi more or less thickened, especially the 
penultimate, which is longer than the terminal ; not usually black 
and white species, head not usually fiat-sealed above 

OCHLKROTATCS, p. 14. 
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5. Eighth segment of female abdomen slender, retractile ; male re- 
sembling a Stegomyia Howardina, p. 12. 

Eighth segment of female abdomen broad, trnncate (except in 

Mimomyia), not retractile* ... 6. 

A B CD 



Fir. 1. — Terminal segments of female abdomen (dorsal view) : — A, Culex tigrifte var. /tiscus, 
a specimen with distended abdomen ; B, Culex tigripee, abdomen not distended ; 
C, Mimomyia hitpida ; D, Ochlerolatue cummiiui. 

6. Head without any flat scales in the middle above ; proboscis never 

swollen at tip ... ... .. ... ... ... ... 7. 

Head with at least a row of flat scales round the eye-margins, 
usually almost entirely clothed with flat scales ; proboscis often 
swollen at tip 13. 

7. Wing-scales very broad and dense 8. 

Wing-scales not very broad (in African species — but cf. 

Culex uger) 9. 

8. Male palpi a3 long as proboscis, thin, last joint very short 

M ANSON IOII) ES, p. 24. 

Palpi similar in both sexes, very short : middle femora with a tuft 
of scales at the tip ... Akdomyia, p. 24. 

9. Fork-cells very short ; wings nearly bare ; male palpi two-jointed 

Mimomyia, p. 35. 

Fork-cells not very short ; male palpi three-jointed ... ... 10. 

10. Metatarsus of hind legs distinctly shorter than the tibia ; male 

palpi long, the last two joints swollen 11. 

Metatarsus of hind legs at least as long as the tibiat (usually 
longer) ; male palpi thin ( long or rather long) 12. 

11. Penultimate joint of male palpi thicker and somewhat longer than 

terminal one ; usually yellow species ... Taeniorhtnchcs, p. 25. 
Penultimate joint of male palpi thinner but not longer than 
terminal one ; not yellow species ; cross-veins almost in a line 

Theobaldia, p. 27. 

12. Male palpi longer than proboscis, last two joints curved upwards 

Culex, p. 27. 

Male palpi shorter than proboscis, straight,..PROTOMELANOCONiON,p. 33. 

• Taenlor/tynchue has this segment rather small and narrow, but not at all retractile : while 
Mamonioidti exhibits a very peculiar structure of the female abdomen : the eighth segment is 
permanently retracted within the seventh, which is very short, being not longer than the eighth 
segment of Culex ; there are two very large and broad cerci, which, however, are not prominent 
like thoee of OMerolatue. 

t Culex argenteopuiKtaUu is an exception to this, as it haa the hind tibia slightly longer than 
the metatarsus. 
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13. A row of small flat scales round the eyes ; basal joint of male 

palpi with a row of •projecting scales ; otherwise like Culex 

' CULICIOMYIA, p. 33. 

Head mostly or all flat-scaled in middle 14. 

14. Proboscis not swollen at the tip j fork-cells not very short "... 15. 

Proboscis swollen at tip, or fork -cells very short, first shorter 

than second ... ..." ... ... ... 17. 

15. Lateral vein-scales with apices simple ; (J antennae plumose .. 16. 

Lateral vein-scales with apices dentate ; <3' -alrtennae pilose . 

Hodoesia, p. 35. 

16. Medium-sized species, male palpi thin, almosb without hairs, aud 

slightly shorter than the proboscis ... EumeCaxomyia, p. 34. 
Very small sppeies, male palpi short like those of the female 

Micrakdf.s, p. 34. 

17. Fork-cells very short, first shorter than second 18. 

Fork-cells not very short, first not shorter than second ... ... 19. 

18. Lateral vein-scales absent; male palpi long, two-jointed, apical 

one swollen ; fore and mid claws of male unequal, toothed 

Mimomyia, p. 35. 

Lateral vein-scales present, broad ; male palpi very short ; male 
claws not toothed, the front pair small and equal Ukaxotaexia, p. 37. 

19. Proboscis not hairy ; male palpi thin, about two thirds as long as 

proboscis ; silvery markings absent ... IxultAMIA, gcu. n., p. 43. 
Proboscis bearing long hairs ; male palpi short ; clypeus rather 
long and narrow ; silvery markings on pleurae and abdomen 

Hakfagomyia, p. 45. 

Genus Mccidus, Theo. 

Mon. Cul. 1, p. 268 (1901). 

M. scatophagoides, Theo., Mon. Cul. I, p. 277 (1901). 

Additional locality : Uganda (Dr. llixitjet). 

Genus Uankmnelia, Theo. 

Mon. Cul. IV', p. 468 (1907). 

B. luteolateralia, Theo., Mon. Cul. II, p. 71 (1901). 

Newstead’s Aeomelanoconivii palpate ( Ann. Trop. Med. I, p. 31, 1907) is refer- 
able to this species, as has been proved by an-examination of the type id)- 
A single male bred by Dr. A. Ingram may represent a new species allied to 
B. luteolateralis, but it cannot be described without more material. In this speci- 
men the neuration is almost exactly as in Mimumyiu, and there are very few 
lateral scales on the veins ; the thin palpi and shorter and less plumose antennae 
and general appearance, however, show it to be a lianhinella. The thorax is 
uniformly clothed with golden scales. 

On re-reading the description of Tamiorhynehut africanui, Ncveu-Lemaire 
(Arch. Parasit. X, p. 271, 1906), I am inclined to think it is a Banitinella. The 
femsle only has been described, so it is not possible to say definitely, but the 
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golden-yellow Kale* in the middle of the head, produced in front as a tuft of 
“ hairs,” and the golden-yellow scales on the sides of the thorax, indicate a 
possible relation to Btmksinella. The marbled le^s with traces of pale basal 
banding on the hind tarsi, will distinguish it from the other three species. The 
species igas recorded from the Suez Canal ; the only Aisdine I have seen from 
there which at all corresponds to the description of T. africanus is OcUerotatui 
dorsalis, Mg., which has the hind claws toothed and has speckled wings, the latter 
character not being mentioned by Neveu-Lemaire. O. dorsalis has several times 
been taken on board ship in the Suez Canal- 

Genus Steoomtia, Theo. 

Mon. Cul. I, p. 283 (1901). 

Armigeres, Theo., Mon. Cul. I, p. 322 (1901). 

Desvoidya, Blanchard, Les Moustiques, p. 265 (1905). 

Gymnometopa, Coquillet, Proc. Ent. Soc. Wash. VII, p. 183 (1906). 

Kingia, Theo., Mon. Cul. V, p. 135 (1910). 

This genus was founded upon the world-wide S.fasciata, F., with which has 
been included a number of other species ; most of these have since been trans- 
ferred to other genera. Slegomyia is now recognised as a genus of the Aedes group 
allied to Ochlerotatus, but differing from that genus in the thin male palpi. The 
eighth abdominal tergite in the female is larger than in normal Ochlerotatus, and 
not completely retractile ; while the female genital appendages (cerci) are usually 
rudimentary, though *quite well developed in S. simpsuni ; in Ochlerotatus they 
are nearly always well developed. The genus Slegomyia shows considerable 
variation also in the structure of the male claws and genitalia. In the group 
Kingia (including apicourgentea, fraseri, africana, luteocephula , poiceri, simpsoni , 
metallica and pseudonigeria), characterised by Theobald as having flat scales in 
the middle line of the thorax in front (which is the case in all the above eight 
species), the larger claws of the male are all simple, a very unusual feature. The 
various forms of the male claws are shown in the following table of the ungual 
formulae of the African species : * 


S. simpsoni 

S. metallica 

... o.o. 

) 

O.o. 

0.0. 

S. africana 

S. apiccargentea 

} “ 

0.1. 

0.0. 

S, luteocephala 

... 0.1. 

0.1. 

1.1. 

S.fasciata ...* 

... 1.0. 

0.0. 

0.0. 

S. suyens ... 

... 1.1. 

1.1. 

0.0. 


The males of the other species are unknown, 5. ( Desroidya ) ohturhans has claws 
of similar structure to those of S. sngens, and has very peculiar genitalia. 

The type species of Gymnometopa ( G . mediocittata, Coq., not, as Theobald 
states, G. sexlineata, Theo.) has toothed claws in the female, so that this genus 
becomes a synonym of Stegomyia rather than of Howardina. 

0 Some of these formulae differ from those given by Theobald, but I can vouch for thsir 
correctness, and have not oome across any variations. 
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If the genus as now defined is dismembered, it may be found necessary to 
restrict it to the type species, S.faiciata, which has a very peculiar character in 
the scaly clypeus. However, the line taken by Dyar and Knab of sinking both 
Stegomyia and Ochlerotatus under Aides would be wiser, probably, than further 
subdivision. A middle course has been adopted here. 

The specific characters which are most Teadily appreciated are found in the 
markings of the hind tarsi, and these have been used for purposes of tabulation. 
Other characters of diagnostic value are given under each species. All the 
species are black with white or silvery markings. 


Table of the Species. 

1. HinS tarsi entirely dark (Desvouiya) ... 11. 

Hind tarsi with white rings ... ... 2. 

2. Rings on first four joints of hind tarsi almost equal in length, last 

joint usually all white (compare Ochlewtatus fascipalpis , which 

may belong here) ... i 3. 

Rings on hind tarsi not so arranged (Kingia) ... 4. 

3. Clypeus scaly; thorax with lyre-shaped white marks ( Stego- 

mgia) X.fasciata. 

Clypeus not scaly ; thorax with six small white spots ... 2. sugens. 

4. Last two joints of hind tarsi all white ; middle femora practically 

all black in front ... ... 3. pseudonigeria. 

Last two joints of hind tarsi not all white ; middle femora with a 
conspicuous white or silvery spot near the middle in front ... 5. 

5. White ring on third joint of hind tarsi much broader and more con- 

spicuous than the others ; head partly yellow 6. 

White ring on third joint not very broad, though that on the fourth 

may be ; head not at all yellow 7. 

6. Hind tibiae with a large white patch at the base beneath ; head- 

scales mostly black, leaving a small yellow patch in the 

middle ... ... ... ... ... 4. africana. 

Hind tibiae with a very small yellow patch at the base beneath ; 
head-scales mostly deep yellow 5. luteoeephata. 

7. Fourth joint of hind tarsi mostly or all white 8. 

Fourth joint of hind tarsi mostly or all black ; fifth, mostly or all 

white ; all segments of abdomen with broad white bands ... 10. 

8. Thorax with a thin median yellow line ; abdomen with all seg- 

ments banded 0. poteen. 

Thorax without such line, abdomen with segments 1-3 or 1-4 
unhanded 9. 

9. Lateral lobes of scutellum with black scales, last joint of bind tarsi 

almost all black ... ... 7. apicoargentea. 

Lateral lobea of scutellum with white scales, last joint of hind tarsi 
almost all white 8. fnueri. 
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10. A line of more or less narrow, curved, white scale* on either side 

of the bare space in front of the scutellum 9. timptoni. 

A patch of broad flat silvery scales in this position ... 10. metallica. 

11. Head with a median patch of flat white scales behind ; disc of 

thorax with light bronzy-brown scales ... ,... 11 . albomarginata. 

Head with a white border only ; disc of thorax with bronzy-black 
scft ^ es .12. argenUoventralii, 

1. 8. fawiata, F. ( Culex ), Syst. Antliatorum, p. 13 (1805). 

CuUx calopui, Meigen, Syst. Bes. I, p. 3 (1818). 

Stegomyia nigeria, Tkeo., Mon. Col. I, p. 303 (1901). 

The type of S.. nigeria is in very bad condition, but there is quite enough of it 
left to show that it is the unmistakable S. fmciata. It was desoribed from 
a single specimen. In the fifth volume of his Monograph, Theobald records a 
specimen of 8% nigeria from Bailundu, Angola : this on examination proves to be 
a typical, if somewhat rubbed, specimen of S. peeudonigeria. 

The legs of S. fatciata distinguish it from all the other species, as the femora 
all have a narrow white line running almost their entire length. The abdomen is 
usually black, with basal and often also apical whitish bands on all the segments ; 
in one desert variety, however, the general hue is light brown instead of black. 

S.fasciata is common throughout the warmer parts of the world. From the 
fact that a number of African species are rather nearly related to it, a guess may 
be hazarded that its original home was in this region. 

2. 8. sugena, Wied., Aus. Zweifl. Ins. I, p. 545 (1828). 

Scutomyiu sugens, Theo., Gen. Ins., Culioidae, p. 19 (1905). 

Stegomgia brumpti, Neveu-Lemaire, Bull. Soc. Zool. France, XXX, p. 8 
(1905). 

Reedomyia albopunctata, Theo., Mon. Cul. IV, p. 262 (1907). 

Dr. Neveu-Lemaire gives such good figures and description of his species 
(Arch. Parasit. X, 1906, pp. 261—265) as to leave no doubt that it is the same as 
5. sttgens , Wied,, as interpreted by Theobald. He finds that the hind claws of 
the male may be toothed or not, or one toothed and the other not. The 
types of R. albopunctata are in poor condition, but quite recognisable. 

The species can be easily recognised by the six white spots on the thorax, and 
also by the white bands near the apices of the femora and near the bases of the 
tibiae. 

Sudan; Abyssinia; Uganda; Gambia; N. & S. Nigeria; Sierra Leone; 
Gold Coast ; A ngola ; S. Rhodesia ; T ransvaal ; Aden j India ; Corsica, 

3. 8. pseudonigeria, Theo., Mon. Cul. V, p. 166 (1910). 

S. wellmani, Theo., Mon. Cul. V, 163 (1910). 

The name psendonigeria is used for this species, because Daniehia wellmani, 
Theo. (1905), known only from the female, may be a Stegomyia and not an Och- 
lerotataj. In any case it would be well not to duplicate specific names in the 
Aedet group. 
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This species is easily recognisable by the characters given in the table, but it 
is closely related to Sv poweri, the markings of the thorax and abdomen being 
almost identical. 

Angola. 

4. 8. africana, Theo., Mon. Cul. I, p. 304 (1901). 

Stegomgia dubia , Theo., Mon. Cul. V, p. 170 (1910). 

dubia was, to use Theobald’s own expression, “ described from a worn and 
damaged female,” but there is no visible character by which to separate it from 
& africana. 

Hind femora in front with a large silvery spot about the middle, a small one 
close to the apex. Thorax with large oblong silvery lateral patches, and a fine 
yellowish median line, not always visible. Abdomen without distinct bands, but 
with lateral white spots, extended towards the mid-dorsal line in the middle of 
each segment ; those on the seventh segment visible doraally. Scales on pleurae 
silvery. 

Sierra Leone ; N. & S. Nigeria ; Congo ; Uganda ; Angola ; N. E. Rhodesia. 

5. 8. luteocephala, Newstead, Ann. Trop. Med. 1, p. 15 (1907). 

Kintjia luteocephala , Theo., Mon. Cul. V, p. 136 (1910). , 

This species must be taken as the type of the Theobaldian genus Kingia, 
which, if retained, would include all the African Stegomgia except S. fasciata. 

5. suijens, S. albomarginata , and S. argenteoventralis. 

Very much like S. africana. A yellow patch on each side of the thorax above 
and in front of the roots of the wings. Scales on pleurae pale golden. Abdomen 
with narrow dull yellowish basal bands. Hind claws toothed. 

Sudan; Uganda; S. Nigeria; Congo. 

6. 8. poweri, Theo., J. Econ. Biol. I, p. 18 (1905). 

Thorax with a fine median yellowish line, becoming broad and silvery in front ; 
with the usual two lateral silvery-white spots. Abdominal segments 2-6 with 
dull white basal bands. Hind femora with the basal half white. Hind tibiae 
broadly white at the base beneath. 

Very close to S. pieudoaigeria, but easily distinguished by the white spot on 
the mid femora, and the black fifth joint of the hind tarsi. 

Congo ; British East Africa ; N. E. Rhodesia ; Bechuanaland ; Natal. 

7. 8. apicoargentea, Theo,, Mon. Cul. V, p. 17'- (1910), 

Thorax with two large roundish silvery-white spots, and two smaller ones just 
in front of the bases of the wings. Median lobe of scutellum with silvery white 
scales, lateral lobes with black ones. Scales bordering the bare space in front of 
the scutellum black. Segments 1-4 of abdomen with the lateral patches large, 
white ; on 5-7 they are smaller, silvery ; segments 5-8 (sometimes 4-8) w ith 
median basal Bilvery patches. Fore and mid femora with a silvery white line 
beneath, especially marked near the a[>ex of the fore femora ; raid femora 
silvery at the apex in front ; hind femora in front with the basal half and also 
the apex silvery ; behind they are all black, except at the base where they are 
yellowish. • Hind tibiae with a white mark on the ouUide about one-third of the 
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way from the base, scarcely any white at the base beneath. Fifth joint of hind 
tarsi practically all black. 

Ashanti ; Sierra Leone ; S. Nigeria ; Uganda. 

8. S. fraseri, «p- n- Q- 

One female from Mpumu Forest, Uganda, July, 1910 (Capt. A. D, Fra ter, 
R.A.M.C.), differs in so many small particulars from S. apicoargentea, that it is 
thought advisable to separate it as a distinct species. A complete description 
does not seem necessary, but so far as observable all the points of difference 
between it and the preceding arc given : 



Fig. 2 .—Stegomyia frateri, sp. n. Head and thorax, and 
apex of abdomen ( 9 )• 

Scutellum with the lateral lobes entirely clothed with silvery white scales 
and a similar large central patch on the median lobe. Scales bordering the 
bare space in front of the scutellum yellowish. Mid and hind femora in front 
with the apex white, without any silvery metallic lustre. Basal half of hind 
femora silvery white in front, basal two-jijlhs yellowish white behind. Hind 
tibiae with a white mark as in & apicoargtntei, but in this species it is connected 
with a large yellowish patch at the base beneath. Last joint of hind tarsi almost 
all white. 

Several of the above characters show that this species is more or less inter- 
mediate between S, apicoargentea, S. poweri and •!>'. psevuionigeria, being at once 
distinguished from the last two by the abdominal markings, and the shape of the 
spots on the thorax. 

Type in the British Museum. 

9. S. simpsoni, Theo., Entomologist, XXXIX, p. 224 (1905). 

Stegomyia lilii, Theo., Mon. Cul. V, p. 160 (1910). 

Stegomyia irome/iae, Theo., Novae Culicidae, 1, p. 10 (1911). 

A Hue of white scales on each side of the bare space in front of the scutellum, 
usually continued as two very fine lines of yellow scales across to the front of the 

• Since writing the above notes, I hue found that the female claws of this species are variable. 
I had inadvertently overlooked Theobald's statement that the claws of S.timptmi are all simple, 
but an examination proved ibis to be quite correct as regards two Transvaal specimens. Some 
others, however, from Abyssinia, though atbeiiciee iHdtetinguithal tie from the type of S. > impeotu, 
have toothed claws. Tms of course invalidates the genus Hotcanlim, which must in conse- 
quence sink under Stegomyia. 
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mesonotum, but tbese lines are sometimes indistinct anteriorly or even absent 
altogether (especially in the male). The female cerci are longer in this than in 
any other species of the genus,. equalling the eighth abdominal tergite in length. 
I can see nothing to separate 5. lilii or 5. bromeliae from S. timptoni, beyond the 
absence of the yellow lines on the thorax. 

Sudan; Abyssinia; Uganda; Nyasaland ; Transvaal; Angola. 

10. S. metallic*. nom. n. 

Quasistegomgia dubia, Theo., Mon. Cul. V, p. 133 (1910). 

The new name is proposed to aToid confusion with Stegomyia dubia, Theo., 
which, however, also disappears as a synonym of S. africana. The species is 
probably valid, notwithstanding its close similarity to Sie preceding, owing to the 
presence, already referred to, of a tooth on the smaller claw of "the fore and mid 
feet of tlft male. The thin thoracic lines noticed in simpsoni are not 
observable in the single male in the British Museum collection. The patches of 
flat silvery scales in front of the scutellum unite in front of the bare space into a 
small patch of white narrow-curved scales. It should be mentioned that the 
while scales in front of the scutellum in S. simpsoni are variable in width. Apart 
from these points & metallica appears identical with 5. timptoni. 

Sudan. 

11. S. albomarginata, Newstead, Ann. Trop. Med. I, p. 16 (1907). 

This and the following species are closely allied (possibly local races of one 
species), but strikingly different from all other African species in markings. 
They approach closely to the Oriental Deseoidya obturbans, and though the males 
of the African species are unknown there is no doubt that they belong to the 
Deseoidya group of Stegomyia. 

This species was described by Newstead from one female, with the fifth and 
following segments of the abdomen missing. It differs from the next species, 
apart from the characters mentioned in the table, in having very few white 
scales on the front of the mesonotum. 

CoDgo. 

12. 8. argenteoventr&lis, Theo. ( Dendromyia ), Mon. Cul. V, p. 588 (1910). 

Dendromyia athnis, Theo., Mon. Cul. V. p. 589 (1910). 

As stated elsewhere this species has uo bristles on the metanotum and bears no 
relation to the Sabethi.ni. There is a rather large white area on the front of the 
mesonotum. This species, with S. albomarginata , differs from all other African 
CuLIClDAE in having the front and under turfaee of the him! femora entirely 
white. The venter is also strikingly white, except the last two segments, which 
are black. In D. obturbant the femora are marked in the same way, but the 
venter sometimes (not always) shows apical dark bands. 

Ashanti. 

Genus IIowabdina, Theo. 

Moo. Cul. Ill, p. 287 (1903). 
f Macleaya, Theo., Entomologist, XXXVI, p. 154 (1903). 

Scutomyia, Theo., Entomologist, XXXVII, p. 77 (1904). 

Quasistegomyia, Theo., Second Rcpt. Welle. Lab., p. 69 (1906). 

This genus differs from Stegomyia in that the claws of the female are all simple. 
Messrs. Dynr and Knab include Haemagogus, and say of the genus, “We take 
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this to be a group specialised off from Afdei, the tars*l claws of the female haring 
lost the tooth. The small end joint of the [female] palpus is retained, which 
differentiates the genus from Culex." Haemagogue differs in having the 
prothoracic lobes large and approximated. 

1. H. unilineata, Theo. ( Quamtegomyia ), Second Rept. Welle. Lab, p 70 

(1906). 

Stegomgia gebeleinensit, Theo., Mon. Cul. V, p. 157 (1910). 

„ gelebeinemit, Theo. (error), Mon. Cul. V, p. 151 (1910). 

Both the types are very much broken, but the thorax of each remains in fairly 
good preservation. Both show two small areas of black flat scales on the 
mesonotum immediately preceding the scutellum, which is clothed with flat 
white scales. On this character Theobald founded his genus Quasistegomyia. 

H. unilineata is easily differentiated from other African Culicidae by the 
white line down the middle of the mesonotum. It resembles Stegomgia in general 
appearance, and the tarsal banding is similar to that of .S’, fasdata and 
S. tugetts. The species is represented in the Oriental Region by the common 
II. ( il Stegomgia") scutcllaris. This resembles H. unilineata in most respects, 
but lacks the pair of small round white spots on the posterior half of the 
mesonotum and the spots on the distal half of the front of the mid femora. 
These two characters will also distinguish II. unilineata from II. psewloscutelluris , 
Theo., recently described from Fiji. H. grantii , Theo., from Sokolra, is not so 
closely allied, ft has distinct white lines on the femora and tibiae, and different 
thoracic markings. 

Sudan ; N. Nigeria (Ikro, 2 Q, Dr. Ingram) ; British E. Africa (Dolo, 1 Q, 
Dr. R. E. Prakc-Iirochnan). 

2. H. (?) pembaensis, Theo. (Andes), Mon. Cul. II, P . 235 (1901). 

V.rrallina pembuensis , Theo., Mon. Cul. V, p. 495 (1910). 

This was described from a single female in bad condition, and must remain of 
doubtful position until more material can be obtained. The eighth segment of 
the abdomen seems to he broken off. so that 1 am not quite sure that it' belongs 
to the Andes group. What scales are left on the head are flat, and, except for'a 
row round the eye-margins, black. The thoracic scales seem to have l»een 
blackish, from the few that are left, and there arc a few flat white scales on the 
scutellum. Abdomen blackish, with small basal lateral white spots. Lews 
brownish, unhanded. 

Pemba Island. 

3. H. (?) lineata, Theo. (Pteudoluncardina k Entomologist, XL 4', p. 99 (1912). 

“ J and Q . Head deep brown, with a median white line and a thin white 

line around the eyes : proboscis deep brown, with a line of white scales on the 
basal half. Thorax deep brown, with three thin pale yellow lines, the median 
One forked around the bare space in front of the scutellum, a thin white line on 
each side ; two broken white lines on the pleurae and spots. Abdomen deep 
prown, with traces of apical white bands and apical spots. Legs deep brown, 
pnbanded, femora with a white line beneath, and in certain lights the tibiae pale 
hellow. Male palpi acuminate, no hair tufts, brown. Length, Q 3'5-4-5 
p 4 mm.” f 
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Described by Mr. Theobald from a male and three females from the Transvaal 
(Onderstepoort). As he doeB not mention the structure of the fejnale claws and 
abdomen I am not certain that it is correctly placed here. There is a single 
male in the British Museum collection from Natal (Ulundi, 3,000-6,000 ft., 
September, 1896, G. A. K. Marshall). There is no other African species at all 
resembling this. 


Genus Ocrlep.ot atu 5, Arrib. 

Rev. Mus. La Plata II, p. 143 (1891). 

? Gilesia, Theo., Mon. Cul. Ill, p. 233 (1903). 

Acartomyia, Theo., Mon. Cul. Ill, p. 251 (1903).* 

Finlaya, Theo., Mon. Cul. Ill, p. 281 (1903). 

Aedintorphus, Theo., Moil. Cul. Ill, p. 290 (19031. 

Culicelsa, Felt, N.Y, State Mus. Bull., p. 391b (1904). 

Culicada , Felt, l.c. 

Ecculez , Felt, l.c. 

Protoculex, Felt, l.c. 

? Gualteria, Lutz, Mosq. Brazil, p. 47 (1904). 

? Danielsia, Theo., Entom. XXXVII, p. 78 (1904). 

Pseudonilex, Dyar, Pro-. Knt. Soc. Wash. VII, p. 47 (1905). 

Chrysoconaps , Goeldi, Os Mosq. no Para, p. 114 (1905). 

Reedomyia, Ludlow, Can. Ent. XXXVII, p. 94 (1905). 

Pecomyia, Theo., J. Econ. Biol. I, p. 24 (1905). 

P scudngrahkamia, Theo, ,1. Bomb. Nat. Hist. Soc., p. 244 (1905). 
Phayomyia, Theo., Gen. Ins. Fam. Cul., p. 21 (1905). 

Polyleptiomyia, Theo., l.c. 

Lepidotomyia, Theo., l.c., p. 22. 

Lcpidvplatys, Coq., Science, XXIII, p, 314 (1906). 

? Cacomyia, Coquillet, U.S. Dept. Agric. Bull. II, p. 16 (1906). 

? Stcyeconops, Lutz, Impreusa Medica, (1906). 

Pseudushnea , Theo., Mon. Cul. 1 V, p. 192 (1907). 

Pseudohoicardina, Theo., Mon. Cul. IV, p. 223 (1907). 

Prolomacleaya, Theo., Mon. Cul. 1 V, p. 253(1907). 

Duttonia, Xewst., Aim. Trop. Med. I, p. 17 (1907). 

Mimcte.ulez, Theo., Third Rep. Welle. Lab., p. 258 (1908). 

Geihiwmyia, Leic., Stud. Ins. Med. Res., Fed. Malay States, I II, p. 134 
(1908). 

Myxosquamus, Theo., Mon. Cul, V, p. 225 (1910). 

A 'eopccomyia, Theo., Mon. Cul. V, p. 261 (1910). 

StenotcHlu., Theo., Mon. Cul. V, p. 263 (1910). 

Bathosomyia, Theo., Mon. Cul. V, p. 267 (1910). 

? Molpemyi'i, Theo., Mon. Cul. V, p. 479 (1910). 

? Andersonia Strickland, Entom., p. 250 (1911). 

Leslieomyia, Christ., Paludism, No. 2, p. 68 (1911). 

A query prefixed to a name in the above list of synonyms indicates that the 
genus was described from the female only, and consequently it may possibly 
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belong to one of the other genera of the Aides group, though in each case the 
general appearance would seem to indicate an Ochlerotalus, Finlay a is perhaps 
the most distinct of the various groups which have received generic names, owing 
to the spotted wings and more or less tufted venter, but I have no hesitation in 
placing it as a synonym of Ochlerotatus. In the type species of Finlaya 
(F. poicilia, Theo.), the claws of the female were incorrectly described as simple ; 
they are really toothed on the fore and mid legs. 

Since writing in this periodical last October, I have eeen specimens of what I 
take to be Ochlerotatus albifasriatus (Macq.) Arrib., from Mendoza, Argentina 
(G. Boay). This species is the type of the genus Ochlerotatus ; the specimens 
referred to appeared to belong to the same group as the European O. dorsalis. 

Even in Ochlerotatus there is some variation in the form of the male palpi. 
The thickness of the two apical joints varies, and also their relative length as 
compared with the basal joint. In one species ( 0. irritant) the palpi are distinctly 
shorter than the proboscis, while in an Indian species they are only two-thirds as 
long. In O. simulant and O. apicoannulatus the last two joints are scarcely at 
all swollen, of about equal length and less hairy than usual. In spite of these 
differences, and the great variation in scale characters, it has not been found 
possible to split up the genus satisfactorily. In the majority of species the male 
palpi conform rather closely to the type found in O. larsutus (Bull. Ent. Res. II, 
p. 249, fig. 1). 

Ochlerotatus differs from Aides in having the male palpi elongate, about equal 
in length to the proboscis ; and from Steyomyia in having the last two joints of 
the (3 palpi more or less swollen, and with distinct hair tufts ; the penultimate 
joint is a little longer and distinctly thicker than the terminal. There is 
apparently no structural character by which the females of Aides, Ochlerotatus, 
and Steyomyia can be distinguished, and this lends support to the view held by 
Dvar and Knab, that the three genera should all be merged into Aides. The 
difference in the males, however, is so striking, that it is difficult to see how they 
can all be regarded as belonging to one genus. ' The throe genera are here 
treated as distinct, though it is recognised that they are much more closely 
related among themselves than any of them are to the Culex and Taeniorhynckus 
group. 

A complete table of the African species is given. The arrangement of those 
species without flat scales on the seutellum has been altered, in order that they 
may be tabulated, so far as possible, by characters easily observable with a hand- 
lens. The* structure of the hind claws is evidently of no groat importance, and 
not even trustworthy for specific distinctions; Neveu-Lemairc in a large series 
of .S’, suyrns found some 8]>ecimens with both hind claws simple, some with both 
toothed, and some with one toothed and one simple. 

The statement previously made, that Ochlerotatus is mainly a Palaearctic genus 
is of course a complete error. 

Table of African Ochlerotatus. 

1. Hind tarsi with at least one white hand 2. 

Hind tarsi entirely dark 13. 
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2. First (i.e., metatarsus) and second tarsal joints only with white bands, 

that on the second joint much the broader ' 3. 

All joints of hind tarsi with white bands 4. 

3. Thorax with a double median row and lateral patches of fiat metallic 

silvery scales ; head silver-scaled 1, bngipalpis. 

Thorax laterally and head with whitish narrow-curved scales. 2. mUmmi: 

4. Tarsal bands on both ends of joints ... 5. 

Tarsal bands on bases of joints only 10. 

5. Small species (about 4 mm.) ; tarsal bands clear white and almost 

entirely at the apices of the joints 6. 

Larger species (about 6 mm.) ; tarsal bands 'yellowish white and 

equally distributed on each side of the articulations 8. 

6. Thorax, and hind femora before the apex, with small silvery spots... 7. 
Thorax and hind femora without silvery spots, except at apex of the 

latter... ... ... ... ... ... ... 3. apicoannulatits. 

7. Spots of thorax composed of broad flat scales ; fore and mid femora 

with a silvery spot before apex 4. martlialli. 

Spots of thorax composed of narrow curved scales, wings with a 
silvery spot at base of costa ; fore and mid femora unspotted. 

5. simulant. 

8. Thorax brown with two whitish longitudinal stripes 6. dorsalis. 

Thorax almost uniformly brown or brassy brown 9. 

9. Abdomen almost all pale brown ... 7. longitijuamasus. 

Abdomen dark brown banded with white 8. pttlcrilurtis. 

10. Legs marbled, female palpi brownish, white-tipped 11. 

Legs not marbled, female palpi black, with a distinct white ring in 

middle 9. faseipalpis. 

11. Wings mottled with black and white scales ; dark species 12. 

Wings not mottled ; more brownish species ; costal fringe whitish 

beyond middle 10. Iiirsulitt. 

12. Abdomiual segments with apical lateral yellowish spots. 11. dnrluwrntit. 

I 12. nii/frirnsis. 

Abdominal segments without such spots < ? 12a. sudaxmsit. 

( 1 2b, mi hall lit. 

13. Scutellmu clothed with white or silvery scales, normally all flat, or 

head covered mostly with flat scales ... ... ... .. 14. 

Scutellar scales neither flat nor white, head with only narrow scales 

in middle ... 24. 

14. Scutellar scales all white or silvery white and all flat (except in 

varieties of O. miHitlus) ... ... ... ... ... ... 15. 

Scutellar scales parti; black, some narrow ; head mostly flat-scaled 23. 

15. Hind femora with a round white spot before the apex 16. 

Hind fomora without such spot 17. 

16. Mid femora also with white spot before apex... 13. argentropundatas. 

Mid femora without such spot ... 14. dometticus. 

17. Thorax with four silvery spots ... 15. punctuthoracis. 

Thorax without silvery spots 18. 
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18. Thorax whitish at the tides, blackish in the middle; large species 

16. orruitut. 

Thorax not whitish at the sides ; smaller species 19. 

19. Abdomen of female with distinct basal pale bands on all the 

segments ; hind tibia not conspicuously white at apex. 17. albontntralis. 
Abdomen of female all dark above (normally), though that of the 
male has distinct silvery basal bands on all the segments ; hind 
tibi* with a more or less conspicuous silvery white mark at the 
apex 20. 

20. Head-scales (in female) nearly all dark 18. africanui. 

Head-scales largely pale 21. 

21. Claspers of male genitalia formed like a two-pronged fork, head 

scales whitish 19. albotxpludut. 

Claspers of male genitalia not fork-like, swollen at the tip 22. 

22. Thoracic scales narrower, smaller, bronzy ochreous or yellowish 

mpfe or less mixed with blackish brown ... ... 20. minutus. 

Thoracic scales broader, larger, dull ochreous ... 21. abnormalis. 

23. Black species 22. nigricephalus. 

Brown species 23. irritant. 

24. Very yellow species, recalling Taeninrhynchus auritcs, etc. 24. ochraceus. 
Not yellow species (but a variety (?) of 0. nrmorosus is all ochreous) 25. 

25. Abdominal segments with complete basal pale bands 26. 

Abdominal segments without complete basal pale bands 29. 

26. Wings, femora and tibiae more or less marbled ; Palaearctic species 

25. ntmoratut. 

Wings, femora and tibi* not at all marbled ; Ethiopian species ... 27. 

27. Hind claws of female simple ; thorax without distinct lines. 

26. quasiunicittatus. 

Hind claws of female toothed 28. 

28. Smaller species, very dark ; thorax not lined ... 27. caliginotut. 

Larger, lighter-coloured species ; thorax more or less ornamented 

with yellowish lines ... ... ... ... 28. dentaius. 

29. Large species ; thorax without distinct ornamentation ; hind tibi® 

with a small white spot at apex 29. cummins’. 

Medium-sized species ; thorax with distinct short golden lines in 
front of scutelium ; hind tibi® with a rather broad white band 
at apex 30. Icucarthrivs. 

1. 0. longip&lpia, Griinberg (Steffomyia), Zool. Anz. 1905, p. 383. 

Stegomyia pallinctor, Graham, An. Mag. Nat. Hist. (8) V, p. 271 (1910). 
Kinma peliinctor, Theo., Mon. Cul. V,p. 628 (1910), 

This is a very distinct species which cannot possibly be confounded with any 
other, the general black colour and metallic silvery markings, with the peculiar 
markings of the hind tarsi, making it very distinctive. The female palpi are 
fully one-third as long as the proboscis, and somewhat swollen, and there are 

33527 B 
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some other points of structure, noted elsewhere, in which this species diverges 
from typical Ochlerotatus. 

S. Nigeria ; Camerun ; Togo. 

2. 0. wellmani, Theo. { DanieUia ), Entomologist, XXXVIII, p. 103 (1905). 
Angola; Sierra Leone (Daru, I)r, J. C. Murphy, 1 Q taken June 1911); 

British East Africa (Mumias, T. J. Anderson, l Q taken 29. iv. 1911). 

3. 0. apieoannulatua, nom. n. 

Aedimorphus aHoannulatus, Theo., Entomologist, XXXVIII, p. 154 (1905), 
nee Cuiex ( Ochlerotatus ) alboannulatus, Macq,, Dipt. Ex, Sup. IV, p. 10 
(1850). 

This forms, with the two following, a group of very closely allied species, dis- 
tinguished collectively from all the rest of the genus, and in fact from all other 
CoLICINI, by the peculiar leg-markings (vide key). It is hardly worth while to 
point out that the fact that these three species have till now been placed in three 
different genera, affords one more proof of the absolute impracticability of a 
classification based mainly on scale characters. 

Sierra Leone. 



Fig. 3 .— Ochlerotatus longijialpis, Grunb. Head and thorax, and apex of abdomen ( ? ), 
erf protruded ovipositor. 

• 

4. 0. marshalli, Theo. (.$ ’legomyia), Mon. Cul. I, p. 310 (1901). 

Scutomyia marshalli, Theo., Gen. Ins. Culicidae, p. 19 (1905). 

S. Rhodesia. 

5. 0. simulans, Newstead & Carter (Reedomyia), Ann. Trop. Med. V, p. 240 

(1911). , 

Seems only to differ from 0. marshalli by the characters givcD in the key. 
One specimen rparatype) has the white spot on the hind femora only, not on the 
others, and Mr. Carter informs me that “ the spots on the fore and mid femora 
of the type are simply due to small patches of scales being rubbed off.” 

Ashanti. 
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9. 0 . faseipalpis, * p . D . 

Q. Head clothed mainly with loosely applied flat scales, a few narrow carved 
and some upright forked on the nape, pale yellow ; the flat scales are mostly pale 
yellow, hut there are a few black ones in front, and a pair of sublateral triangular 
patches of the same colour. Antennae and clypeus black, first antennal joint 
with small whitish scales on the inside, clypeus bare. Palpi black-scaled, with a 
median white band ; fully one-fourth as long as the proboscis, rather thin. 
Proboscis black-scaled, a few white scales in the middle of its upper surface. 
Thorax black, clothed above with black and pale yellow narrow curved scales j 
the distribution of colour will best be understood by a glance at the figure. 
Pleurae with patches of flat white scales. Scutellum with flat white scales on the 
median lobe. Wings with the veins clothed with black scales, a few white ones at 
the extreme base of the costa ; first fork-cell a little longer than second, its stem 
rather more than half its length. Auxiliary vein terminating at the costa just 
before base of first fork-cell. Legs black, femora whitish on the basal two-thirds, 
and at the extreme tip ; all the tarsal joints with white basal bands, that on the 
metatarsus the narrowest. Claws of hind legs simple. Abdomen, black-scaled, the 
segments with narrow basal white bands, which expand very slightly laterally 
and in the middle, on all eight segments. V enter black, with basal white bands 
on the first five segments. Ovipositor not risible. Length 4 mm., without 
proboscis. 

Type in the British Museum ; presented by the Entomological Research 
Committee. 

Described from a single female, in perfect condition, bearing the label “ Little 
Kuaha River, South Usangu District, 3,500 ft., German E. Africa. 28. xi. 
1910. S. A. Neave.” 



Fig. 4. — OehleroUitus faseipalpis, sp. n. 

This species most resembles O, hirsntns, but is much darker and has banded 
palpi anil a flat-scaled scutellum. The thoracic adornment is very suggestive of 
0. irelimani, 0. ornatus and O. lateralis, and perhaps the real relationships of the 
insect are with those species. The three last-mentioned, with O. longipalpis, 
form a distinct group, in which the eighth abdominal tergite in the female is 
larger and broader than usual, and the ccrci are minute or absent ; the male palpi 
of 0. lateralis and D. longipalpis are scarcely swollen. This group, therefore, 
seems to connect OchUrotatus with Stegomgia, 
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10. 0. hirsutus, Theo., Mon. Cul I, p. 392 (1901). 

Additional localities : British East Africa (Kitni, 7. vi, 1911, T.J. Anderson); 
Uganda (Busoga, Dr. Hodges ) ; Gold Coast (one small female). 

12. 0. nigeriensis, Theo., Mon. Cul. V, p. 281 (1910). 

Culiceha fryeri, Theo., Trans. Linn. Soc. Loud., XV, 1, p. 84 (1912). 
Additional locality : Bole, Gold Coast {Dr. A. Ingram) ; good series of both 
sexes bred from larvae. 

12 a. 0. sudanensis, Theo. (Culex), Fourth Kept. Welle. Lab. Vol. B, p. 154 
(1911). 

This is evidently closely allied to 0. nigeriensis, though the author does not 
compare it with that species, since he places it in Culex. He does not say 
whether there are any white scales on the wings, and so it may not be correctly 
placed in the table. Apparently it is distinct from 0. nigeriensis, since the thorax 
is described as “ tesellated with golden brown and deep brown, showing traces of 
linear arrangement.” In O. sudanensis the proboscis is said to be unbanded, in 
O. nigeriensis it is pale in the middle beneath and at the sides. 

Sudan. 

124. 0. caballus, Theo., Entomologist, XLV, p. 93 (1912). 

Grabbamia caballa, Theo., l.c. 

“ Q. Head and thorax with rich deep golden scales, a dark patch on each side 
of the head. Thorax showing traces of linear markings, and with golden chaetae. 
Palpi and proboscis deep brown : antennae brown. Abdomen deep brown, with 
basal creamy bands which spread out to form large lateral spots, and also send 
out median processes which in some specimens form a dorsal line. Legs brown, 
mottled with creamy scales, and with prominent basal pale bands ; ungues all 
equal and uniserrate. Wings with brown and creamy scales. Length 4 to 
5 mm. 

“ Habitat. — Onderstepoort, Transvaal. 

“ Observations . — Described from twelve females. It conies near G. durbanensis , 
Theob., but can be told by the hind ungues being uniserrate.” 

13. 0. argenteopunctatna, Theo. (titegomyia), Mon. Cul. 1, 3 to (1901). 

This and the two following species, again, form a very closely allied group, and 
it may be doubted whether or not the three forms are really distinct : there 
appear to be no other constant differences than those given, though there is 
considerable variability. 

Sudan ; N. Nigeria ; Uganda ; S. Kbodesia. 

14. 0. domesticUB, Theo. (L'ranotaenia), Mon. Cul. II, p. 253 (1901). 
Aedimorphus domesticus, Theo., Mon, Cul, III, p. 291 (1903). 

S. Nigeria ; Ashanti ; Uganda. 

15. 0. punctothoracis, Theo. ( Aedimorphus ), Ann. Mag. Nat. Hist. (8) V, 

p. 374 (1910). 

Aedimorpktu punetithorax, Theo., Mon. Cul. V, p. 205 (1910). 

It should be mentioned hero that the figure given by Theobald (Mon, V, p. 206) 
to represent the male genitalia of this species, in reality refers to 0. alboeepkalut. 
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* ■ £ 

The slide no doubt was wrongly labelled. Very abundant at Accra. One of 
the two females labelled “ Siegomyia argenteopunctata. type” by Theobald is this 
species. * 

Gold Coast j Angola ; 8. Rhodesia. 

16. 0. ornatus, Mg., Syst. Bes. I, p. 5 (1818). 

The specimen recorded by Theobald (Mon. Cul. Ill, p. 191) as Culei lateralis, 
Mg-, is, I find, not that species, but closely related to it and probably referable 
to O', ornatus. When I inclnded O. lateralit as African in my table (Bull. Ent. 
Res. Oct. 1911, pp. 248, 250), I had not examined the specimen. O. ornatus has 
complete pale bands on the abdomen, whereas 0. lateralis has only lateral pale 
spots at the base of each segment. In the Algerian specimen referred to and in 
another from Fez, Morocco (May 1909, Major C. E. P. Fowler), thp scutcllum 
bears mostly flat white scales (the Algerian specimen is considerably denuded). 
As these are the only two specimens of O. ornatus which I have seen, I cannot 
say whether the flat-scaled scutellum is normal or not. Ficalbi attributes the 
name C. ornatus, Mg. to another species. 

17. 0. alboventralis, Theo. ( Protomacleaya ), Mon. Cul. V, p. 251. 

Angola. 

18. 0. africanua. Ncwstead ( Dultonia ), Ann. Trop. Med. 1, p. 20 (1907). 

The name africanus is retained for the present, but if Ochlerotatus and Stego- 
myia be merged, it will be preoccupied by 5. africana, Theo., similarly if 
Taeniorhynchus afriranus, Neveu-Lemaire be shown to be an Ochlerotatus , a new 
name will have to be proposed for Newstead’s species. 

0. africanus was described from a single female, and its validity as a species is 
somewhat doubtful. It seems, however, to be distinct by the character given in 
the key. The thorax is rubbed, but the scales appear to be all dark. 

Congo. 

19. 0. alboceph&las, Theo. (Strgomyia), Mon. Cul. Ill, p. 140 (1903). 
Folyleptiomyia allwcephala, Theo., Gen. Ins. Culicidae, p. 21 (1905). 

This species is only known to me in the male sex. It is possible that its female 
may have been included under O. minutus, but if so I do not see how to distin- 
guish them. The male genitalia are very peculiar and have been figured by 
Theobald as those of O. punctothoracis (Mon. Cul. V, p. 206, fig. 79). Of the 
mosquitos whose genitalia 1 have seen, 0. cumminsi alone exhibits a somewhat 
similar structure in these organs. 

Gambia ; Gold Coast 

20. 0. rainutUR, Theo. ( Stegomyia ), Mon. Cul. I, p. 319 (1901). 

DvtUnua iartalit, Ncwstead, Ann. Trop. Med. I, p. 18 (1907). 

Retdomyia hiannulata, Theo., Mon. Cul. IV, p. 263 (1907). 

Reedomyia neobiannulata, Theo., Mon. Cul. V, p. 255 (1910). 

Reedomyia bipunctatn, Theo., Mon. CuL V, p. 256 (1910). 

Neopecnmyia uniannulato, Theo., Mon. CuL V, p. 261 (1910). 

Stenoscutus africanus, Theo., Mon. Cul. V, p, 263 (1910). 

Reedomyia teycheUeutit, Theo., Trans. Linn. Soc. Lond. XV, 1, p.83 (1912). 
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This is a variable species, and not very easy to recognise. Between extreme 
forms there is considerable difference in the colour and form of the scales; but I 
can find no constant differences between the forins enumerated above, and so have 
included them all as one species under the oldest name. I may be wrong in this, 
but if there is more than one species more material and more minute Btudy will 
be required before they can be properly separated. It is with some reluctance 
that I accord specific rank to 0. africanui, Newstead (described from one female) 
and O. abnormalis , Theo. (described from two males, one dissected). The most 
characteristic features of the different forms may be briefly pointed out. 

i. Typical form (minutus). Head bearing flat scales over the occiput ; scales 
dark in the middle and at the sides, leaving a V-shapod pale area. Pale scales 
of thorax forming a pair of distinct spots about the middle of the mesonotum. 

ii. var. tnrsalis (— bipunctatus). Like the type form, but without flat scales 
over the top of the head, the scales in this position being narrow and curved. 
This difference, which is regarded as of generic value by Theobald, is not con- 
stant, and intermediates occur between these two varieties. Some specimens 
from Uganda arc larger than those from Ashanti and have the pale spots on the 
thorax less marked ; the integument is dark brown instead of red-brown. 

iiL var. biannulatus (= neobiannulatus). Head scales all pale in the middle ; 
jfejUM hu^mujrdistinct pale spots, though the light and dark scales are uot evenly 
SmliPIlibieu offemale sometimes with traces of pale bands at the bases of 
segments (lateral white spots we always present). S. neobiannuiata was proposed 
by Theobald, without any apparent reason, as a substitute for R. biannulata, 
which was founded on some males from Sierra Leone. Although the female of 
B. biannulata was undescribed, we were given characters by which it might be 
distinguished from Ii. neobiannulata, and also the male genitalia of the two were 
said to differ, even though both names were given to the same specimens. 

iv. var. uniannulatus. Like the preceding, but there are some narrow scales 
on the apical portion of the middle lobe of the scutcllum. 

v. var. ttenoscutu}, nom. nov. (= afrit-anus, Theo., ntc 0. africanus, Newst.). 
This is the most distinct of the varieties of this species. The abdominal seg- 
ments of the female have distinct pale basal bands ; the scutellum bears a 
considerable number of narrow scales, mostly on the middle lobe (but this 
character is variable) ; the hind femora arc whitish beneath on the whole of their 
length (in the other varieties they are usually darkened towards the apex on the 
under side) ; in some specimens the while spot at the apex of the hind tibiae is 
rather indistinct. 

Sierra Leone; Ashanti; Gold Coast; Uganda; Congo; Angola; Sey- 
chelles Is. 

21. 0. abnormalis, Theo. (Batkosomyia), Mon. Cul. V, p. 258 (1910). 

The hind claws (o ' ) arc unequal and simple. The genus Baihosomyia seems to 
have been founded principally on the characters of the male genitalia ; but in 
the single mounted specimen these organs cannot be properly made out. They 
seem to be similar to those of the preceding species. 

Ashanti. 
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22. 0. nigricephalus, Theo. (Stegomyia), Kept. Liverp. S. Trop. Med. Mem. IV, 

app. (1901). ’ 

Phagomyia nigricephala, Theo., Gen. Ins. Culieidae, p. 21 (1905). 
Myxosguamus paludosus, Graham, Ann. Mag. Nat. Hist. (8) V,p. 270(1910). 
This species should be easily recognised by its almost uniform black colour, 
the only other black species being O, caliginosus , which has basal white bands on 
the abdominal segments, while in this species there are only white lateral spots. 
0. nigricephalus has a similar scutellar scaling to that of the following species, 
but the scales are all black. The type of O. nigricephalus appears to have been 
lost (it is missing from the British Museum Collection), but from the description, 
and from a damaged specimen so named by Theobald, there seems little doubt 
that it is the same as Graham’s species. 

S. Nigeria. 

23. 0 . lmtans, Theo. ( Stegomyia ), Kept. Liverp. S. Trop. Med., Mem. IV, 

app. p. iii. (1901). 

Catageivmyia senegulensis, Theo., Kept. Liverp. S. Trop. Med., Mem. XI, 
app. p. 1 (1903). 

Aedimvrphus albotaenialus , Theo., Mon. Cnl. V, p. 204 (1910). 

Myxusquamus confusus, Theo., Mon. Cul. V, p. 225 (1910). 

Phagomyia irritans, Theo., Gen. Ins. Culieidae, p. 21 (1905). 

The members of the group to which O. irritans belongs are not very easily 
separated. Perhaps the best character for this species is the scaling of the 
scutellum. The middle lobe bears a variable number of cream-coloured narrow 
curved scales, mixed with flat black ones, some or all of the flat ones being occa- 
sionally also cream-coloured ; the lateral lobes bear only creamy narrow curved 
scales. The abdominal segments have narrow basal pale bands ; the tip of the 
hind tibiae is white, but not conspicuously so. It thus approaches rather closely 
to 0. minutus var. stenoscutus. The species seems to be very abundant at Accra. 

There is no doubt about the synonymy given above. The remarks made con- 
cerning 0. apicoannulatus (p. ) might be applied with added force here. 

Senegal ; Gold Coast ; S. Nigeria. 

24. 0 . ochraceus, Theo., Mon. Cul. II, p. 103 (1901). 

Additional locality : British East Africa ( C. 11'. I food house and H\ Kennedy), 

26. 0 . quasinnivittatus, Theo., Mon. Cul. II, p. 32 ( 1901 ). 

Additional localities : British East Africa j Uganda. 

28. 0 . dentatus, Theo. (Culex), First Rept. Welle. Lab., p. 75 (1905). 

Culex paliidopunctuta , Theo., U. South Afr, Dept. Agric., First Rept. Vet, 
Res., p. 287 (1911). 

Theobald does not compare C. pnllidepunctata with 0. dentatus, but describes 
the hind claws of the female as being simple ; he states that C. pall i,hi punctata 
was described from a series b£ 58 females. Evidently this series was really a 
mixed one, for out of four females presented by him to the British Museum, 
two (including the holotype) are typical O. dentatus with toothed hind claws ; 
one appears to be 0, gnasiunirittatHs from the thoracic scaling, but the hind 
tarsi are milting ; the fourth is a Culex pipiens var. pallidncepkalns ! 
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29. 0. cnauninBi, Theo., Mon. Cal. HI, p. 214 (1903). 

Additional locality: British East Afrioa (S. slopes of Mt. Elgon, 5100- 
5800 ft., 8-13.vi.ll., S. A. Neave) ; three small females, typical in other 
respects. 

It is highly improbable that the egg-raft figured by Theobald (Mon. Cul, V, 
p. 395) has anything to do with this species. 

Genus Mansosioides, Theo. . 

Mon. Cul. IV, p. 498 (1907). 

? Etorleptiomyia, Theo., First Rept. Welle. Lab., p. 71 (1904). 

? Etiorlcptiomyia , Theo., Mon. Cul. V, p. 454 (1910), 

? Etorilcpidomyia, Alcock (emend.), Ann. Mag. Nat. Hist. (8) VIII, p. 249 
(191*1). 

Diceromyia , Theo., Fourth Rept. Welle. Lab., Vol. B, p. 151 (1911). 

The genus Diceromyia was founded on characters of the male genitalia of a 
species (from the Sudan) which must be very close indeed to Mansonioidee nigra, 
Theo. Apart from the forked claspers, however, there does not seem to be any 
great peculiarity in this insect, which I have not seen. The description of the 
male palpi is quite sufficient to show that Diceromyia is Bynonymous with 
Mansonioides , and the close resemblance of the female to M. nigra removes any 
doubt that that species is correctly placed here. D. africana Q is said to differ 
from M. nigra in the absence of the white bands of the palpi and of the irregular 
white apical bands to the abdominal segments, and also in the fore and mid 
claws being toothed. This last statement is in all probability an error, as no 
member of the Culex-Taeniorhynchus group has toothed claws in the female. 
The name africana is preoccupied in this genus. 

H. (?) mediolineata, Theo. (Etorleptiomyia), FirstRept. Welle. Lab., p. 71 (1904). 

Etorleptiomyia mediopunctata, Theo., Gen. Ins. Culicidae, p. 44 (1905). 

Anisocheleomyia quadrimaculata, Newstead, Ann. Trop. Med. l,p. 32 (1907). 

In comparing the types of E. mediolineata and A. quadrimaeulata the only 
differences I could detect were slight ones in the wing-markings, and it seems best 
to regard these as within the range of individual variation, especially as the two 
previously recorded specimens differ in this respect. The markings of the wings 
recall those so often found in Anopheles, e.g. A. costalis. So far as I can see 
there is no difference in breadth between the two claws on any of the legs of the 
type of A. quadrimaculata. 

• Additional locality : Upper Shire River, Nyasaland, 3. viii. 11 (Dr. J. B. 
Davey). 

Leicester describes as Etorleptiomyia completive a very distinct species (from 
one male), which from the structure of the proboscis and palpi is evidently an 
lngramia (see p. 43). He says the wing-scales are exactly as in E. mediolineata. 

Genus Aedohtia, Theo. (emend.) 

Aedeomyia, Theo., Mon. Cul. II, p. 218 (1901). 

The relationships of this genus seem to be with Taeniorhyncluu, as is indicated 
(1) by the structure of the male claws ; (2) by the broad dense wing-scales. 
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1. A. catutieta, Knab, Ent, New*, XX, p. 387 (1909). 

A. tquammiptnna, Theo., Mon. CuL II, p. 219 (1901), part {nec Aides tquami- 
pennis, Arrib.). * 

Knab described A. catastieta from the Philippine Islands, and says of it, 
“ This species much resembles Aedeomyia tquamipennis Arrib., but differs in 
many details, and these differences appear to be constant. In A. tquamipennis 
the proboscis has a broader white ring and the spot behind it is larger and yellow 
while the apical white ring is very narrow. In A. tquamipennis the palpi, besides 
the white apex, have a large yellow patch in the middle. On the mesonotum 
the ocher-yellow scales are distributed nearly over the entire surface and the 
white spots on the wings ire much smaller than in the Philippine specimens. 
The male genitalia of the two species show specific differences.” Before reading 
Knab’s description I had separated the British Museum series of ' Aedomyia 
tquamipennis into two species, one occurring in S. America only and the other 
from the Ethiopian and Oriental regions j on comparing the latter with the des- 
cription of A. catastieta , it was found to apply in almost every detail both to the 
African specimens and those from the Oriental region. To the distinctions given 
by Knab between A. catastieta and A. tquamipennis I can add another which 
seems to be constant and is easily seen ; the white ring embracing the tip of the 
metatarsus and the base of the second tarsal joint of the hind legs Ib narrow in 
A. tquamipennis, but broad and rather conspicuous in A. catastieta. 

Sudan; S. Nigeria; N. Nigeria; Gold Coast. 

2. A. afrioana, Neveu-Lemaire, Arch, Parasit. X, p. 273 (1906). 

Differs from A. catastieta in having the palpi entirely dark brown, the proboscis 
has only a median pale ring. 

Dufile. 


Genus Taemorhtxchus; Arrib. 

Rev. Mus. La Plata, II, p. 147 (1891). 

Fanoplites, Theo., Mon. Cul. II, p. 173 (1901). 

Mansonia, Blanch., C.-R. Soc. Biol. LI II, p. 1046 (1901). 

Coquillcttidia , Dyar, Proc. Ent, Soc. Wash. VII, p. 47 (1905). 

Rhynchotacnia, Brethes, An. Mus. Buenos Ayres, XX, p. 470(1910). 

Pseudotaeniorhynchus, Theo., Novae Culicidae, I, p. 19 (1911). 

Theobald substitutes the name Pseudotaeniorhynchus for those species which 
he formerly included in Taeniorhynchus, his Panoplitcs (= Mansonia) sinking 
under Taeniorhynchus , Arrib. But T. fatciolatns, Arrib., which Theobald 
specified as the type of his modification of Arribalzaga's genus, is quite a typical 
Taeniorhynchus , and hence Pseudotaeniorhynchus, Theo., is synonymous with 
Taeniorhynchus, Arrib. According to the Zoological Record for 1910, Bretbes 
had previously substituted Rhynchotacnia for Taeniorhynchus, Theo.; I have 
been unable to consult this paper. 

3. T. auritea, Theo., Mon. Cul. II, p. 209 (1901). 

Chrysocenopt frattri, Theo. (Novae Culicidae, I, p. 22, 1911), is a synonym. 
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3a. T. microannulatus, Theo. ( Chrysoamopt ), Novae Culicidae, I, p. 26 (1911), 
This is a distinct species, bat closely allied to T. aurites from which it differs 
principally in the colour of the hind legs : in T. auritet the tibia has a median 
dark ring and a dark tip, the first three tarsal joints hare rather broad apical 
dark bands, and the last two are entirely dark; in T. microannulatus, on the 
contrary, the hind tibia is entirely yellow, and the tarsal joints are only very 
narrowly black at the apex. In the male the palpi are entirely yellow, not 
spotted with black as in T. aurites. The oHental T. ochraceus , Theo., differs 
in having a small black ring near the tip of the hind femora, and blackish marks 
at the base and apex of the hind tibiae. T. ochraceus has been redescribed by 
Knab (Ent. News, 1909, p. 386) as Mantonia chrysoyona, owing to an error in 
the original description, Theobald stating that the upright scales of the head are 
black, when actually they are yellow. The specimens recorded from Bahr-el- 
Jabel, Anglo-Egyptian Sudan, by Theobald, as T. aurites (First Kept. Welle. 
Lab., p. 77) are not that species, but T. microannulatus. 

Sudan ; Uganda. 

4. T. annettii, Theo., Mon. Cul. II, p. 205 (1901). 

Add to synonymy: Chrysoconops maculipenuis, Theo., Novae Culicidae. I, 
p. 27 (1911). 

5. T. cristatus, Theo., First Rep. Welle. Lab., p. 78 (1904). 

Additional localities : Portuguese Congo (San Salvador, Dr . M. Gamble) ; 
Sierra Leone (Dr. J. C. Murphy). 

6. T. fuscopennatus, Theo., Mon. Cul. Ill, p. 285 (1903). 

Add to synonymy: Chrysoconops bakeri , Theo., Novae Culicidae, I, p. 19 
(1911); Cities grandidieri, Blanchard, Lcs Moust., p.627 (1905); and Cities 
flavtts, V entrillon, Bull. Mus. Paris, X, p. 550 (1904), ( D ec C.fiavus, Motschulsky, 
1839). 

Ventrillon describes the dorsal surface of the Bbdomen as entirely yellow, hilt 
the mesonotnm as brown aud not black. S]>eoimenB (four Q ) answering to this 
description have been received from Zanzibar (Dr. H . M. Aden), but I do not 
think they are specifically distinct from T. fuscopennatus, in which the abdomen 
is banded. T. cristatus is distinguished from these Zanzibar examples only by 
its black mesonotum, and may therefore prove to be merely a variety of this 
species. 

Taemorhynchus perlurbans, Walk., has been recorded as African by Laveran 
and Blanchard, and their records have been copied by Bezzi and Neveu-Lemaire. 
Reference to this species was inadvertently omitted in my previous paper, but it 
is very unlikely that T. perturbans is really an African species, since it was 
first described from the United States, and is now quite well known there. 
Prof. Blanchard and Dr. Laveran both inform me that the specimens on which 
the records were founded have been lost, so that there is no possibility of 
verifying them^ but it seems quite possible that the species in question was really 
Mansonioidis uniformis, especially since Dr. Laveran savs it was very abundant 
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at- Djibuti. Heaaid it agreed with T. ptrUtrbant in having simple claws in the 
female, and basal white bands on the tarsal joint* ; only two African species 
known to me have these characters — Hoibardina gebeleinemit and M. unifonnii, 
and the former is ruled oat on account of its rarity. 

Genus Theobaldia, N.-L. 

C. E. Soc, Biol., 1902, p. 1331. 

Culiieta, Felt, New York State Mus. Bull. 79, p. 391c (1904). 

? Culicella, Felt, l.c. 

Pseudotheobaldia , Theo., Mon. Cul. IV, p. 271 (1907). 

Theobaldinella, Blanch*., Les Moustiques, p. 390 (1903). 

The last two joints of the male palpi are about equal in length (in my previous 
paper it was erroneously stated that the terminal joint is “longer than the 
penultimate ”). The third (last) joint is distinctly thicker than the second. 

Genus Culex, L. 

Syst. Nat. Ed. X (1758). 

Heteronychu , Arrib., Rev. Mus. La Plata, II, p. 56 (1891,). 

Lutzia , Tlieo., Mon. Cul. Ill, p. 155 (1903). 

Latioronops, Thco., Mon. Cul. Ill, p. 235 (1903). 

ifrlanoeonion, Theo., Mon. Cul. Ill, p. 238 (1903). 

Heptaphlebvmyia, Theo., Mon, Cul. Ill, p. 336 (1903). 

T richoprontmyia, Theo., Ann. Mus. Nat. Hung., p. 98 (1905). 

jSeoruler, Dyar, Proc. Ent. Soc. Wash. VII, p. 47 (.1903). 

Pseudohcptuphlebomyia, Ventr., Bull. Mus. Paris XI, p. 427 (1905). 

Mochlostyrax, D. & K., Joum. N. Y, Ent. Soc. XIV, p. 223 (1906). 

Jumnia, Christophers, Sci. Mem. Med. Iud., N. S. XXV, p. 12 (1906). 

Maillotia, Theo., Mon. Cul. IV, p. 274 (1907). 

Aporoculez , Theo., Mon. Cul. IV, p. 316 (1907). 

Ltueomyia, Theo., Mon. Cul. IV, p. 372 (1907). 

? Microotlex , Theo., Mon. Cul. IV, p. 461 (1907). 

Ocufeomyia, Theo., Mon. Cul. IV, p. 515 (1907). 

Grabhamia is not, as stated in ray previous paper, a synonym of Culcz : the 
type speeies, though possessing simple claws in the female and male palpi similar 
to those of Cultx, has the female abdomen of the Aides type, and so Grabhamia 
must be placed near Iloirardina. Messrs. Dyar and Knab include it in 
Janihinosoma, which it closely resembles in the structure of the male palpi. * 

As several new species have been described or arc recorded as new to the 
African fauna, a fresh table of species has been given, and the opportunity has 
been taken of including Dr. Neveu-Lemaire's species in it ; although I am still 
uuable to recognise these, they seem to be distinct, so far as can be made out 
from the descriptions, 

1, Proboscis and tarsi with pale bands, those on tarsi including both 
ends of joints 
Tarsi unhanded ... 


2 . 

9. 
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2. Thorax with pale scales on the anterior two-thirds, or at least with 

a transverse pale hand behind the middle 3. 

Thorax almost uniformly coloured, at most with a pair of pale 
spots ; abdominal segments with complete basal white bands ... 6. 

3. Wing-scales all, or nearly all, dark ; abdomen usually almost 

unicolorous ... 4. 

Wings with numerous light scales ; abdomen with conspicuous 
markings ... 5. 

4. Femora and tibiae with rows of sharply defined white spots 1. guatigelidut. 

Femora and tibiae marbled but not spotted 2. consimhs. 

5. Abdominal segments with complete apical yellowish bands ; wing- 

scales equally light and dark ... 3. ager. 

Abdominal segments with both median basal and lateral apical 
triangular pale spots ; on the wings the dark scales pre- 
ponderate 4. amqtliorit. 

6. Lateral dark lines on thoracic integument outwardly concave 5. zeltneri. 

„ ,, „ „ convex ... t • 

7. Middle tibiae with a whitish lateral stripe ; abdominal bands broadest 

in middle ; band of proboscis broad and ill-defined ... 6. duttoni. 

Middle tibiae unstriped ; abdominal bands of equal breadth through- 
out ; band of proboscis narrower and more clearly defined ... 8. 

8. Femora not marbled 7. thalattitu. 

Femora marbled 8. tomaliensil. 

9. Proboscis banded ... ... ... ... ... 9. ataeniatut. 

Proboscis unbanded (but compare C. tigripts and C. liniriftalur, both 

of which sometimes show traceB of a median pale band on the 
proboscis) 10. 

10. Thorax with four well-defined silvery spots ... 10. argenteopnnrtatut. 

Thorax without silvery spots ... 11. 

11. Large species ; femora and tibiae spotted ... 11. tigripet. 

Medium-sized species ; legs not spotted (except sometimes in 

tipuliformit) 12. 

12. Legs somewhat striped as in Ocklerotatul orhraceut (on the fore leg 

the pale stripe is more or less broken up into spots, recalling 

C. tigripts) 12. tipuliformit. 

Legs not so marked 13. 

13. Tibiae striped with whitish, much as in C. duttoni ; “ seventh vein ’’ 

more distinct than usual, and generally bearing a few scales 

13. univiUatui. 

Legs uniformly brownish or yellowish (except for pale knee-spots)... 14. 

14. General coloration tawny ; proboscis clear yellow ; legs tawny 

14. pggmanu. 

Proboscis and legs dark brown or blackish 15. 

15. Abdominal segments with pale markings basally 16. 

Abdominal segments with pale markings apically (sometimes hardly 

perceptible) ••• ••• SM ••• •*• ••• 24. 
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16. Abdominal segment*, with basal banding in both sexes (in C. decent Q 

the pole bands are often very narrow) 17. 

Abdominal segments with basal lateral pale spots, in the 3 often 
united in the middle forming an irregular shaped band 19. 

17. Larger species j abdominal bands yellowish j a line of^white scales 

on the under side of the last two joints of the male palpi 

15. pipient group. 

Smaller species ; abdominal bands white 18. 

18. Thoracic scaling uniformly reddish brown, 3 palpi all dark 16 decent. 
Thoracic scaling partly bronzy-brown and partly brassy, the latter 

often predominating ; male palpi as in C. pipient 17. timpsoni. 

19. Thorax all pale-scaled, integument with lateral pale areas in front; 

abdominal spots large in both sexes ... Id- pruina. 

Thorax not all pale-scaled, integument uniformly dark ... ... 20. 

20. Thorax with two distinct pale areas near the middle. ..19. ornatothoracis. 

Thorax with uniform scaling or nearly so 21. 

21. Venter entirely whitish 20. guiarti. 

Venter with dark bands on the apices of the segments 22. 

22. Bases of fork-cells in Q equidistant from wing base ... 21. grahami. 

Base of first fork-cell nearer wing-base than that of second... ... 23. 

23. Larger species (usual 5-6 mm.) ; thorax with reddish brown scales 

(intermediates seem to occur between this and some of the 

C. pipient group) 22. zombaensit. 

Smaller species (usually 3-4 mm.) ; thorax with dark brown Beales 
(compare with C. guiarti ; both often have a green thorax) 

23. inmdiotut. 

24. Abdomen with complete apical bands on at least some'of the segments 25. 

Abdomen with apical lateral spots ... ... ... ... 27. 

25. Terminal joint of Q palpi short and thick ... ... 24. salisburiensit. 

Terminal joint of Q palpi long and thin ... ... ... ••• 26 

26. Abdominal segments 2-7 with apical pale bands 25. pilifenis. 

Abdominal segments 2-5 „ „ 26. insignit. 

27. Thoracic integument black, scales black or blackish... ... 27. rima. 

Thoracic integument reddish 28. 

28. Scales and bristles of thorax reddish brown 28. tergenti. 

Scales and bristles of thorax black ... ... ... 29, rubimtus. 

1. C. quasigelidog, Theo., Mon. Cul. Ill, p. 181 (1903). 

Add to synonymy: Cniex par , Newst., Ann. Trop. Mod. I, p. 25 (190i). 

The leg-spots are quite distinct The front of the mesouotum is whiter than 
lsual. 

Additional locality : Gold Coast. 

2, C. conaimilis, Newst., Ann. Trop. Med. I, p. 23 (1907). 

Additional localities: Brit E. Africa (T. D. Nair); Gold Coast (Dr. A. 
Ingram). 
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This species seems to be variable j or there may be more than orie here. 
Some specimens show narrow basal bands, others distinct apical lateral spots, on 
the abdominal segments ; but the wing-scalet are never mottled, and the frnameu- 
tation of the abdomen, when present, never has any resemblance to that found in 
the next two speeds. “ 

3. G, ager, Giles, Entomologist, XXXIV, p. 196 (July, 1901). 

My statement that this is not an African species proves to be incorrect. A 
single male specimen from Maiduguri, N. Nigeria, June, 1911 (Dr, W.D.Inmu ) 
is C. ager ; and a series has been bred from larva from Bole, Gold Coast (Dr. A. 
Ingram). It differs from C. consimilis (1) in having broad distinct apical pale 
bands on the abdominal segments, as well as a pale basal band on segment 8 ; 
(2) in the .strongly marbled wings. 4 

To the synonymy previously given for this species may be added : Cuter infuia, 
Theo., Mon. Cul. I, p. 370 (1901). 

Between the African specimens and those in the British Museum from the 
Oriental region there are slight but seemingly constant differences. However, 
the description of <’. ager given by Dr. Leicester applies quite well to the African 
form, and as the resemblances are so great, and the species in the Oriental region 
is undoubtedly variable, it is considered unwise to regard these specimens as 
representing a distinct species. They may, however, be given a varietal name, 
the variety being characterised as follows : — 

Cutex ager, var, ethiopicus, nov. Resembles the type in most respects, hut (1) 
there is no pale spot at the apex of the proboscis above, as nearly always is 
the case in Oriental specimens ; (2) the wing scales are larger, broader and 



Fig. 6.— Culex ager, Giles, vsr. n. eOtbpieui. ill some specimens men j of tbs 
on the forked veil* are rather narrower than those shown in the figure. 


denser, the light ones being quite as numerous as the dark (in the type form they 
are usually less numerous) ; (3) the bauds on the abdomen are a lighter yellow 
In some specimens the thorax -shows a distinct green colour, as is so often the 
case m freshly hatched specimens. The lateral vein^cales vary somewhat in 
breadth. 


4. C. annvlioris, Theo., Liverp. S. Trap. Med., Mem. IV, App. p. v (1901). 
Cutu neireli, Ventrillon, Bull. Mus. Paris, XII, p. 103 (1906). 

r^rluT )* 1 i0CaIity: Gold CoMt < Bole > Dr - Madagascar (Ih. 
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5, C. Bflltneri, N.-L., Arch. Parasit. X, p. 251 (1906). 

This specie* teem* to differ from C. tHakunu in the ornamentation of the 

laewthoricio integument. Judging from M. Neveu-Lemaire’s figure, the median 
pair of dark line* are lew distinct and closer together, while the broader 
lateral dark line* are concave outwardly, instead of convex as in most other 
specie* of Culex. 

Abyssinia. 

6. C. duttoni, Theo., Kept. Liverp. S. Trop. Med., Mem. V, App. p. v (1901). 
Additional locality : Uganda. 

9. C. ataeniatns, Theo., U. South Afr. Dept. Agrie., First Kept. Vet. Res., 

p. 261 (1911). 

Described as “ Proboscis dark at base and apex, dull ochraeeous in the middle, 
forming a broad pale band . . . abdomen brown with narrow basal pale 

bands . . . legs brown, unhanded . . . Length 3 mm. ... A single 
perfect female. At once told from all other Culex by the banded proboscis and 
unhanded leg*.” I suspect this may be a variety of C. unirittatus. 

Transvaal. 

10. C. arjjenteopuiictotua, Ventr. (Heptapklebomt/ia), Arch. Parasit. IX, 
p. 446(1905). 

This species is remarkably distinct from all other species of Culex known to 
me on account of the four silvery spots on the mesonotum, recalling to some 
extent Ochlerotatut punctathoraeix. In the present species, however, these spots, 
and a broad silvery margin to the eyes, are composed of narrow curved scales ; 
the scutellum also is clothed with similar scales. The general coloration is 
greyish brown ; there is a distinct white spot at the apex of the hind tibia, and 
basal lateral white spots on the abdominal segments. 

Dr. A. Ingram has bred 2 Q at Bole, Northern Territories, Gold Coast. 
Previously the aperies has only been recorded from Madagascar. 

12. C. tipuliformis, Theo., Mon. Cul. II, p. 325 (1901). 

This, I find, is an older name for the species previously dealt with as C. theileri, 
Theo. Additional synonyms are C. creticus , Theo. (Mon. CuL III, p. 189, 1903) 
and C. oiulerttepoorteiisis, Theo. (U. South Afr, Dept. Agric., First Kept. Vet. 
Res., p. 265, 1911). I found the type of C. creticus in a pill-box on the lid of 
which was written “ Culex cretinus, n. sp.," but no locality. There is little doubt 
that it is only a pale specimen of C. tipuliformis ; the leg-markings do not differ 
in the way indicated in the description, nor, apparently, in any other way. C. 
mderitepoortensis is described as “ Related to Culex theileri , but easily told by the 
pale-scaled head and thorax." The scales of the head and thorax of the type 
in the British Museum) are not paler than in typical C. theileri. 

The cross-veins of this species are somewhat approximated, and on this 
account Messrs. Dyar and Knab would place it in Culiseta ( = Theobaldia ) ; but 
the male palpi are of typical Culex structure. 

Additional locality : British East Africa. 
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13. C. univitt&tus, Theo., Mon. Cul. II, p. 29 (1901). 

Add to synonymy : * 

Culex perexiguus, Theo., Mon. Cul. Ill, p. 199 (1903). 4t 

Cultx goughii, Theo., U. South Afr. Dept. Agric., First Kept. Vet. Ues., 
p. 268 (1911) (Q only). 

C. goughii is described as “ A rather obscure species of fatigans type, but can 
he easily told in both sexes by the white sealed line on the*fftlpi, which is ventral 
and very marked in the male.” This white-scaled line on the under side of the 
last two joints of the male palpi is characteristic of the pipiens group of species, 
and occurs in a modified form in C. unieittatut. In every one of 380 males of 
C. pipiens, C. fatigans, e tc., examined by the writer, t this character was present 
and showed no variation. The male type o^C. goughii is a typical C. pallidocephalus. 
■ Additional localities: Palestine (C. perexiguus) ; S. Spain, four typical 
specimens in British Museum (Major P. Fowler, July, 1909); Mauritius; Sudan; 
Gambia ; S. Nigeria ; Gold Coast ; N.E. Rhodesia ; Brit. E. Africa ; British 
Central Africa ; Transvaal ; Natal. One specimen from Salisbury, S. Rhodesia 
(G. A. K. Marshall ) appears to belong to this species, yet lacks the most striking 
feature— the tibial stripe. This specimen superficially much resembles 
Ochlerolatus quasiunivittatus. One or two specimens sent by Dr. Ingram, from 
the Gold Coast, show traces of a pale band on the proboscis, more especially on 
the under surface, quite half of which is dull ochreous. This is another point 
of resemblance to C. duttoni, but the two are quite distinct. The larva of 
C. duttoni has a thick, swollen air-tube, rather like that of a Janthinosoma ; 
while in C. unirittatus the air-tube is long awl thin, as in most species of Culex. 

14. C. pygmaeus, N.-L., Arch. Parnsit. X, p. 256 (1906). 

“ Espice de petite taille a coloration generate fauve . . . Trompejairae 
. . . Pattes fauves . .' . Abdomeu brim, annele dc jaune a la base de* 
segments.” The species is a true Culex, and from the above statement* would 
seem to be well distinguished from other African forms, notably by the yellow 
proboscis. 

Abyssinia (Imi, Brumpt). 

15. C. pipiens, L., etc. 

Messrs. Dyar anti Knab distinguish several American sjiecies in this group by 
means of the basal parts of the male genitalia. They consider fatigans, 
Wied., to be a synonym of C. quinquefasciatus, Sav. It is very likely that a 
careful study of the male genitalia of African sjiecimens would enable one or two 
forms to be properly separated from C. pipiens, but this doe* not neera possible on 
external characters. I am inclined to think that C. pallidoeeplialui ( = stoehn ) 
may be distinct from C. pipiens ; the thorax is a good deal darker and *bow* in- 
distinct lines of pale scales, somewhat as in O. dentatus. When I sank thi* A* a 
variety of C. pipiens I had seen only two or three specimens; a number of others 
have now been received. 

C. didieri, N.-L. (Arch. Parasit. X, p. 257, 1906), apparently belongs to the 
pipiens group. 

16. C. deceits, Theo., Rept. Liverp. 8. Trop. Med., Mem. IV, App. p. vii (1901), 

Additional locality : Gold Coast. 
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17. C. simpeoni, Theo., J. Econ. Biol. I, p. 28 (1905). 

Additional locality : British East Africa (Masongoleni, S. A. Neave), 

18. C. prnina, Theo., Rept. Liverp. S. Trap. Med, Mem. IV, App. p. riii (1901). 
Additional locality : Sierra Leone (Darn, Dr. J. C. Murphy). 

20. 0. guiarti, Blapch., Leg Moustiques, p. 629 (1905). 

C. laurenti, Newgt. ‘(Ann. Trop. Med., I, p. 24, 1907), i* synonymous. The 
lateral whitish spots on the abdomen are folded inwards, and so not risible till 
the specimen is carefully examined. The colouring of the femora agreed with 
that of the type of C. guiarti. 

Additional localities : S.*Nigeria ; Nyasaland. 

23. C. inridioaus, Theo., Mon. Cul.ll, p. 329 (1901). 

Additional locality : Nyasaland. 

25. C. piliferua, Theo., Mon. CuL IV, p. 274 (1907). 

This is closely allied to the European C. genieulatur, Olivier (which probably 
has nothing to do with C. hortentis, Ficalbi), and the North American C. apicalit, 
Adams. Possibly all three may be varieties of the same species. 

26. C. insignia, Carter, Bull. Ent. Res. ir, p. 37 (1911). 

Additional locality : Lagos (Dr. fP. H. Sieger). Usually the fifth abdominal 
segment has a pale apical liand, as well as the second, third and fourth. 

Genus Protom p.i.anocoxiox, Theo. 

Mon. Cul. V, p. 462(1910). 

1. P. fuse am, Theo., Mon. Cul. V, p. 463(1910). 

This species, or one extremely similar, occurs in India trader the name of 
Stequmyia breripaipit. Gill's. There are six specimens in the British Museum 
labelled u Stegomyia breripalpis, ty|ie. G. M. Giles f; of these, three QQ are 
Steq. mirroptcra, Giles, two more (0) represent two indeterminable species of 
Cuter, while the sixth, a male, agrees with Giles' description and figure of 
S. breripalfiis. So far as I can see it only differs from P./use urn J in having 
the fore and mid claws (at least the larger one) minutely toothed. Thus this 
genus must rest entirely on the structure of the male palpi, the apical joint of 
which is almost as short as in Mnntouirndet. 

Genus Ccmciohyia, Theo. 

Mon. Cul. IV, p. 227 (1907). 

Tricharhynckut, Theo n J. Bomb. Nat. Hist. Soc. p. 240 (1905), ( nee 
Trickarkynekur, Balbiani, 1887). 

\ev me la s ocn uion, Theo., Mon. Cut. IV, p. 514 (1907). 

Pectinopalptu, Theo., Ann. Mag. Nat. Hut. (8) V, p. 375 (1910). 

The type specie* of Trirkorhyncku* (T. futcut) and of Culieiomyia (C. 
inomata), are, I find, synonymous. Fortunately, however, Theobald’s Trieko- 
rhyttchm is preoccupied by a genus of Protoxoa, and so there is do need to change 
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the name of the African species. Although Culiciomyia does not seem to differ 
structurally from Culex, it is perhaps worth while retaining it as a separate 
genus, since the group can be fairly easily recognised on scale characters. It 
should, however, he noticed that in Culex annulirostris (and C. somaliensi t and 
C. microannulaius , both perhaps forms of C. annulirostris) the male palpi have a 
row of white translucent hairs in the same position as the similar scales of 
Culiciomyia. 

1. C. nebulosa, Theo., Rept, Liverp. S. Trop. Med., Mem. IV., App., p. z. 

(1901). 

Culex fragilis, Ludl., ,T. N. Y. Ent. Soc. p. 142 (1903). 

A specimen in the British Museum named Culex'fragilisis undoubtedly only 
C. nebulosa. Hence this species, like B. luleolatsralis, extends its range into the 
Philippine Islands. 

Genus Eomelanomtia, Theo. 

Mon. Cul. V, p. 240 (1910). 

Resembles Culex in most essentials ; the male palpi are somewhat shorter than 
the proboscis, of uniform thinness and almost devoid of long hairs ; there is a 
large area of flat scales over the top of the head. From Culiciomyia this genua 
can be distinguished by the shorter male palpi, which lack the characteristic row 
of outstanding scales, and by the more extended flat-sealed area on the head. 

1. E. inconspicuosa, Theo., Mon. Cul. V, p. 240 (1910). 

A medium-sized blackish species, with small lateral, apical pale spots on the 
abdominal segments, and a pale venter. 

Ashanti ; Gold Coast (Bibianaha, Dr. H. G. F. Spurrell) ; Sierra Leone 
(Daru, Dr. J. C. Murphy), 

Genus Mickakdes, Coq. 

Proc. Ent. Soc. Wash. VII, p. 185 (1905). 

1. M. (?) inconepicuosua, Theo. (Aides), Entomologist, XLI, p. 109 (1908). 

This is a small brown mosquito, 3 mm. in length, and without close examina- 
tion might be mistaken for a Uranolaenia or an Ingrumia , but the proboscis is 
not swollen at the tip, the fork-cells are longer, and the lateral vein-scales 
narrow. 

The genus Micraldes was founded by Coquillett for a single North American 
species, M. bisulcatus, which has the palpi one-third the length of the proboscis 
in both sexes, and a tooth on one claw of the fore and mid legs of the male. 
This African species does not quite agree with Coqiiillett’s diagnosis, as the palpi 
arc barely one-sixth the length of the proboscis in both sexes, and all the claws 
are simple (those on the fore an 1 mid legs of the male being unequal) j as, 
however, the species fits better into Micraedes than any other genus, I have 
included it here rather than create a new genus for it on very slight characters. 

S. Nigeria (Lagos, Dr. Graham ); Congo (Coquilhatvillc, Dr. A. Yale 
Massey ); Uganda (Capt A. D. Fraser) ; Transvaal. 

Leicester (Stud. Inst. Med. Res., Fed. Malay States, III, iii, p. 184) describe* 
a very similar species as Aides malayi, and remarks concerning it, “ This genus is 
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closely related to Culex and MeUmoconion on the one hand and less so to 
Aioretomyia [= Alda. — F.W.E.] amongst the Aedeomyikab. In fact nothing 
conld better shew how unscientific is a classification based on palpi than that 
genera so closely related as Culex , Melanoconion and Alda should be placed in 
different [sub-] families.” These remarks are interesting, though Dr. Leicester 
has wrongly interpreted the genus Aides. 

Genus Hodoesia, Theo. 

J. Trop. Med. VII, p. 17 (1904). 

Till recently this genus q-a* only known from females, but Dr. Leicester claims 
to have found the' male of one of the species he describes from Malaya 
(H. malayi, op, cit, p. 231). He says it is much smaller than the female, but 
otherwise very difficult to distinguish from it, as the genitalia are almost hidden, 
the palpi very short (apparently one-jointed), and the antennae pilose as in the 
female. In both sexes these insects can be distinguished from other Cclicidab 
by the apicatly dentate wing-scales. There are five species described, two from 
Africa, two from Malaya and one from the Philippine L. They are minute 
black insects with silvery markings on the head, prothoracic lobes and sides and 
venter of the abdomen. 

1. H. sanguinis, Theo. (sanguinae), J. Trop. Med. VII, p. 17 (1904). 

Tarsi normal. 

Uganda; Congo; S. Nigeria. 

2. H. cyptopus, Theo. ( cuptopous ), Mon. Cul. V, p. 545 (1910). 

Fourth tarsal joint on fore and mid legs with a tuft of long scales, fifth bent 
at an angle with the fourth. 

Ashanti. 

Genus Mimomyia, Theo. 

Mon. Cul. Ill, p. 304 (1903). 

Boyeia , Newstead, Ann. Trop. Med. I, p. 33 (1907). 

Ludlowia, Theo., Mon. Cul. IV, p. 193 (1907). 

Mtgaeulei, Theo., Mon. Cul. IV, p. 292 (1907). 

Radweulrx, Theo., llec. Ind. Mus. II, p. 295 (1908). 

CoHopomyia, Leicester, Stud. Inst. Med. Res., Fed. Malay States, III, iii, 
p. 113(1908). 

Ilitpidimyia, Theo., Mon. CuL V, p. 245 (1910), 

On examination I found that the single specimen (female) of Mimomyia 
splendent in the British Museum collection possesses all the characters of 
Ludloteia, even to the long bristles on the leg, while the remaining species of 
Mimomyia , Theo., seemed to belong to a quite distinct genus. Subsequent events 
supported this conclusion, for in a large collection just received by the 
Entomological Research Committee, from Dr. Ingram of die Gold Coast, 
is a good series of bred specimens of M. ipUndesu, the males having the 
two-jointed apically swollen palpi characteristic of this genus. As M. epkndene 
is the type (pedes of Mimomsna it become* o, ,»v ' - J ' — -- 
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under Mimomyia, while the new genus Ingramia has had to be erected for 
those species which were formerly included with M. splendent in Mimomyia, 
To the characters already given (Bull. Ent. Ees. II, p. 244, under Ludlowia) 
may he added the structure of the eighth abdominal tergite in the female. 
This is narrower and more pointed than in Culex, though not nearly so narrow as 
in Oehlerotatus, and is of uniform shape throughout the genu* (see fig. I, C). The 
basal segment of the female antennae is hairy on the inside j the second 
segment is variable in length, but always longer than the third. 

In my previous paper (Bull. Ent. Res., Oct. 1911), reference to Ludlowia 
sudanensis, Theo., was accidentally omitted ; it was described from a single male 
mounted in balsam, which is said to be, but is not, in the British Museum 
collection. As the ungues are described as “ apparently all equal and simple,” 
its location in this genus must be regarded as doubtful until more material is 
obtained. Dr. Ingram has performed the remarkable feat of breeding all the 
African species, except the doubtful M. sudanensis. None of the larvae were 
previously known. 

A fresh table of the species is given. 

1. Head flat-scaled in middle ; end of hind tarsi not white (snb-genus 

Mimomyia) ... ... ' ... ... ... ... 2. 

Head not flat-scaled in middle ; end of hind tarsi white (sub-genus 

Megaculex) ... ... ... ... ... ... ... ... 3. 

2. Scales of mesonotum bright green, sub-metallic 1. splendens 

Scales of mesonotum blackish browp or yellowish brown ... 2. hispida. 

3. Large species (6-8 mm.) ... 3. plunwsa. 

Small species (8-4 mm.) 4. 

4. Last 2J joints of hind tarsi whitish ... ... ... 4. mimonvjiaformis. 

“ Three last hind tarsals pale yellow “ male uDgues all 

apparently equal and simple " 5. sudanensis. 

1. M. Bplendena, Theo., Mon. Cul. Ill, p. 304 (1903). 

This is one of the most striking and beautiful of all the African CoLIciPAE ; 
the brilliant green scales contrast strongly with the shiny black integument of 
the thorax and make it an extremely well-marked species. The legs arc mainly 
golden yellow, but War numerous purple scales, especially at the tijis of the 
femora, and the apical fourth of the hind tibiae is conspicuously black and some- 
what swollen. There are traces of basal pale' bands on some of the joint* of the 
tarsi, which are mainly brownish. Length 3 mm., without the proboscis. Second 
joint of female antennae 1 ) times as long as third. 

Uganda ; Sudan ; Gold Coast. 

2. M. hispida, Theo. (Hispidimyia), Mon. Cul. V, p. 245 (1910). 

Ludlowia hispida, Edw,, Bull. Ent. Res. IT, p. 245 (1911). 

Megaeulex palustris, Theo., Novae Culicidac, I, p. 13 (1911). 

This is a variable species, and it is possible that there may be two or more 
included under the same name, but I do not think so. The abdomen may be all 
purple, entirely unoanded, or with distinct basal lateral spot*, or with entire ba aa l 
yellow bands. That .hese are not specific differences is shown by the fact that 
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in Dr. Ingram’s series bred from the same lot of larvae one specimen has a 
banded abdomen, the rest showing Only the lateral spots to a variable extent. 
Usually the second joint of the female antennae is 24 times as long as the third 
(M. hiipida, type), but in some specimens quite three times 4s long (3f. paluitrii, 
type). The mesonotum is usually clothed with blackish brown scales and black 
bristles, but the bristles are sometimes yellow and the dark scales seem replace- 
able by yellowish ones, The metanotum may be all yellowish, or with a dark 
line down the middle (SI. hiipida , type), or entirely dark (SI. paluitrii, type). 
Uganda ; Sudan ; Gold Coast. 

3. M. pltunou, Theo. ( Culex), Mon. CuL I, p. 373 (1901). 

Megacula albitanU , T\>eo„ Mon. Cul. II, p. 25 (1901). . 

Ludlowia plumota, Edw., Bull. Ent. Res. II, p. 245 (1911). 

Second segment of female antennae or 3 times as long as third. 

S. Nigeria; Gold Coast; Congo; Uganda; Mashonaland. 

4. M. mimomyi&formis, Newst. {Boycm), Ann. Trop. Med. I, p. 34 (1907). 

Megaculex pincerna, Graham, Ann. Mag. Sat. Hist. (8) V, p. 267 (1910). 
Ludlowia pinctrna, Edw., Bull. Ent. Res. II, p. 245 (1911). 

On comparing the types of IS. mimomyiaformil and M. pincerna I find them to 
be the same. The former has only the last joints of the hind tarsi pale, and 
the pale spots on the tarsal articulations are present though faint. 

Second joint of female antennae 14 times the length of the third, and rather 
swollen. 

N. and S. Nigeria ; Gold Coast ; Congo. 

5. M. sudanensis. Then. ( Ludlowia ), Mon. Cul. IV, p. 195 (1907). 

I rather strongly suspect that this is really the same as the last species ; in any 
case the claws are probably not “all equal and simple.” One specimen in 
I)r. Ingram’s series of SI. hiipida shows the 0* palpi bent exactly as figured by 
Theobald (First Rept. Welle. Lab. p. 83, where the species was not named), and 
this condition is evidently only due to shrinkage. 

Sudan. 

Genus Ubanotaenia, Arribalzaga. 

Rev. Mus. La- Plata II, p. 163 (1891). 

P scudouranotacnia, Theo., J. Econ. Biol. I, p. 33 ( 1 905). 

Aniiochtleamyia, Theo., Entomologist, XXXVIII, p. 52 (1905). 
Puudojicalbia , Theo., U. South Afr. Dept. Agrie., First Rept. Vet. Res., 
p. 272 (1911) (mom. mid.) ; id., Trans. Linn. Soc. Load. XV, 1, p. 89 
(1912). 

This genus is quite an easy one to recognise. The most marked feature is 
found in the short fork-cells, the first being slightly or considerably shorter than 
the second. The head is always fiat-scaled, and also the scntellum ; the proboscis 
is slightly swollen at the tip in the female, distinctly so in the male ; the middle 
femora are swollen near the base (but this is the case in many other mosquitos) 
The species are all small (2-3 mm. in length) and frequently have blue markings on 
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the head and thorax, the blue in some species being replaceable by whitish, 
probably owing to fading after death. The thorax is short and rounded. The 
claws of the male give another marked generic character, which will at onoe 
distinguish Uranotaenia from all other Comcidae, On the front legs the claws 
are small and equal i»i length, though the inner one is often broader than the outer ; 
on the mid legs there is one small and one large claw, the large one faleate ; on 
the hind legs both claws are small and equal. In the second volume of his 
Monograph, Theobald gives figures which purport to be the claws of the front 
legs of U. annulata (p. 251), U. mashonaentis (pp. 260, 261) and U. alba (p. 262). 
In each case, as I have proved by examining the types, these figures portray not 
the front but the middle claws of the male. Again, Theobald states (Mon. 
Cul. IV, p. 565) that the fore ungues of V. geometrica arc unequal ; this also is 
incorrect.. All the claws are simple in both sexes. The fore claws of the female 
are sometimes (? always) like those of the male — one being broad, and it was on 
account of this circumstance that Theobald introduced the genus Anisocheleomt/ia. 
In all his three species (A. niclpes, A. alboannulata and A. leucoptera), each of 
which was described as from one or two males, the types are in reality females. 

Table of the species. 

1. Thorax with a whitish or blue line in front of the base of the wings 

composed of fiat scales 2. 

Thorax without such line : no flat scales on mesonotum ( I’seudo- 
fiealbia, Theo.) ... ... ... ... ... ... ... 10. 

2. Hind tarsi with distinct whitish bands, last two joints white ... 3. 

Hind tarsi unhanded 4. 

3. Abdomen unbanded ... 1. bilincata. 

Abdomen with basal yellowish bands on all the segments... 2. cimnali. 

4. Some at least of the abdominal segments bearing distinct pale 

bands 5. 

Abdomen unbanded, though there may be small pale apical lateral 
spots on all the segments 7, 

5. Segments 2 and 4 only with pale apical bands 3. alba. 

Segments 1-4 pale apically, or entirely pale ... ... ... 6. 

6. Segments 6 and 7 with pale basal hands ; 1-4 nearly all pale- 

senled ... ... ... ... ... ... 4. alboabdominalis. 

Segments 6 and 7 with pale apical lateral patche* ; a white line on 
the mid and hind femora ... ... ... ... ... 5. mayeri. 

7. Pleurae with a distinct narrow line of bluish white scales 

1. bilineata var. fraseri. 

Pleurae without such line ... g. 

8. Median area of head with black scales ; male legs normal 6. balfmri. 

Flat scales of head all blue or whitish blue 9. 

9. A bluish median line on the posterior half of the mesonotum ; lege 

of male very peculiar, the metatarsus on the anterior pairs being 
shorter than the following joint 7. pallidoctphaJa. 

No median bluish line on thorax (1 Q only known) 8. comleoccphala. 
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10. Lower half of pleurae pale yellowish, sharply contrasting with 

upper half and mesonotum, which are deep brown ; hind tarsi 
with the last two joints whitish 11. 

Integument of pleurae more or less unicolorous, and not contrasting 
with the mesonotum ; hind tarsi all dark 12. 

11. Head scales light brown ; white rings embracing the articulations 

of the first, second and third joints of the hind tarsus 9. annulata. 

Head scales dark brown, no pale rings on basal joints of hind tarsi 

10. candidipet. 

12. Mesonotum all brown or dark brown 13. 

Mesonotum at least, partly yellow ; pleurae yellow, sharply con- 
trasting with the black legs ; head scales all deep black ... 14. 

13. A spot of flat blue scales on the pleurae ; similar scales on the 

prothoracic lobes 11. fuica. 

No flat scales on thorax, but a black spot on the integument just 

in front of each wing base 12. mathonaentu. 

14. Posterior half of mesonotum mainly brown 13. ornata. 

Posterior half of mesonotum mainly yellow... ... ... 14. nigripes. 

1. U. bilineata, Thco., Mon. Cul. V, p. 517 (1910). 

This is a very distinct species, being, with U. eonnali, the only African specieB 
with a white line on the pleurae and banded hind tarsi. U. eonnali, indeed, may 
eventually prove to be only a well-marked variety of V. bilineata, but as the 
material is so scanty it is described provisionally as distinct. Both have the first 
longitudinal rein clothed with white scales to the middle, a character possessed by 
none of the other species. 

V, bilineata, var. frateri, nov. Two females from Mpumu Forest, Uganda 
( Capt. A. D. Fraser), were at first thought to represent a distinct species, as the 
legs appeared to be unhanded, and there are faint traces of basal pale bands on 
the fifth, sixth and seventh abdominal segments. However, a close examination 
iu a good light revealed traces of the same leg-banding as is present in 
V. bilineata, and as these specimens are quite typical in other respects, they must 
lie regarded as only a variety of the present species. Specimens of the typical 
form have been received from the same place. 

Ashanti ; Uganda. 

2. U. eonnali, sp. n. 

O Q . Head clothed with dark, fuscous brown, flat scales in the middle, with a 
rather narrow margin of whitish blue fiat scales ; two or three very long, whitish 
blue scales project over the front ; a row of black upright forked scales round the 
edge of the dark area, and a few more on the nape. Proboscis, palpi and 
antennae brown. Thorax : mesonotum dark reddish brown, clothed with dark 
brown scales, those on the scutellum flat ; a row of large fiat bluish white scales 
extending forwards from the wing-base for half the length of the thorax : pleurae 
dark brown, with a median longitudinal line of flat bluish white scales ; this line 
extends across the prothoracic lobes ; a few similar scales above the bases of the 
coxae. The integument bordering both these lines is darkened. Metanotum 
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dark reddish brown. Wings with brown-scaled veins, except the first longitudinal, 
which is clothed with white scales as far as the middle of the wing. First fork- 
cell two-thirds as long as second. Halteres with a dark brown knob, stem paler. 
Legs dark brown, femora paler beneath. Fore and mid legs with faint indications 
of pale spots on the articulations ; hind legs with a. yellowish knee-spot ; distinct 
yellowish bands at the apex of the tibia and on the articulations of the first three 
tarsal joints ; the apex ?f the third and the whole of the fourth and fifth tarsal 
joints yellowish. Claws of typical Uranotaenia structure. Abdomen dark brown, 
with yellowish basal bands, broadening out in the middle, on all the segments ; 
seventh segmeut with a whitish apical lateral spot ; venter pale ochreous. 
Length 2‘5 mm., without the proboscis. f 

Types in the British Museum (presented by the Entomological Research 

Committee). _ 

Described from one male and one female taken in latrines at Accra, Gold 
Coast, by Dr. A. C. Connul ; the male at 1 p.m., 2. v. 1911, the female at 8 a.m., 
23. iv. 1911. 

Closely allied to U. bilineata ; distinguished by the presence of pale bands on 
the abdomen. 



Fig. 6. — Uranotaenia connaii , sp. n. Head and thorax of male. 

3. D. alba, Theo., Moo. Cul. Ill, p. 303 (1903). 

U. mashonaentis, var. alba, Theo,, Mon. Cul. II, p. 262 (1901). 

Known onlj from a single male, which differs from the following in the 
markings of its abdomen. The sixth and seventh segments are unbanded ; the 
Becond and fourth with pale apical patches. It is only provisionally regarded as 
a distinct species from U. alboabdominalis. The specimen is much rubbed. 

S. Rhodesia. 

4. D. alboabdominalis, Theo,, Mon. Cul. V, p. 508 (1910). 

The first longitudinal vein is white-scaled at the base. In the type* the head 
is entirely blue-scaled, and the four basal segments of the abdomen are entirely 
whitish, but in some specimens trom Uganda the head is black-scaled in the 
middle, and the first four abdominal segments hare only apical whitish bands, 
Sudan ; Uganda. 

5. U. mayeri, sp. n. 

Q. Head as in U. connaii, but the pale margin narrower. Thorax as in 
V. connaii. Wings with brown-scaled veins ; extreme base of the fourth and • 
short space of the fifth vein clothed with white scales. Halteres light ochreous 
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brown, knob dark brown. Lege dark brown, femora lighter beneath ; mid and 
hind femora with a line of white «cale« in front ; tips of hind femur and tibia 
black. Abdomen dark brown, segments 1-4 with median, 5-7 with lateral apical 
whitish patches ; renter not risible. Length 2'5 mm., without proboscis. 

Type in the British Museum (presented by the Entomological Research 
Committee). 

Described from two females : Type, taken in house, 8,.x. 1910, at Oshogbo, 

5. Nigeria (Dr. T. F. G. Mayer) ; a second specimen from Accra, Gold Coast 
(Dr. A. C. Cennal), taken in latrine, 7 a.m., 6. r. 1911. 

Differs from U. alboabdominalii in the presence of a white line on the mid and 
hind femora, and in the absence of basal pale bands on the sixth and seventh 
abdominal segments. 

6. U. balfonri, Theo., First Rep. Welle. Lab., p. 82 (1905). 

The smallest species of the genus in Africa, measuring only 2 mm. in length. 
The abdominal segments have pale apical lateral spots, more distinct in some 
specimens than in others. As in the two following species, the JiJth (not fourth) 
longitudinal rein is white-scaled towards the base. 

Sudan; Gambia; S. Nigeria; Gold Coast. 

7. U. pallidocephaU, Theo., Third Rep. Welle. Lab., p. 266 (1908). 

Uranotaenia palluloerphala var. roerulea , Theo., /.<•., p. 267. 

„ timilis, Theo., p. 257 (nom. nud.). 

„ abnormality Theo., Mon. Cul. V, p. 512 (1910), 

This species is remarkably distinct in the male sex, on account of the most 
extraordinary structure of the legs, which has been well described and figured by 
Theobald (Mon. Cul. V, pp, 512-516). It is strange that he overlooked these 
peculiarities in the male of V. pallidocephala, for the type male of that species is 
indistinguishable from U. abnormalit. In the Uganda specimens the median 
posterior pale line of the thorax is sometimes indistinct. The claws are quite 
normal. 

Sudan ; Uganda. 

8. U. coeruleooephala, Theo., Mon. Cul. II, p. 256 (1901). 

This specie! is represented in the British Museum collection by a single female 
(type). The male described by Theobald (Mon. Cul. Ill, p, 302) as the male of 
this species is really V. balfonri. U. coerolcoeephala seems very near U. paliuio- 
trphala, and it would be interesting to know if the male has the same peculiarities ; 
if so, the two could hardly be regarded as distinct species. 

S. Nigeria, Theobald also records it from Uganda. 

9. U. umnlfcU, Theo., Mon. Cul. II, p. 250 (1901). 

Uranotaenia apicotaniata, Theo., Mon. Cul. V, p. 520 (1910). 

This species is sharply distinguished from all the others by the character given 
in the key, the dark upper half of the pleurae being concolorous with the integu- 
ment of the mesonotum. In describing V. apicotaeniata Theobald did not notice 



42 F. W. EDVARDS— A STXOPSIS OF THE SPECIES OF 

that the pleurae were partly dark, but this is the ease in the types. There are 
no white scales on the wing-veins. 

Gambia ; S. Nigeria ; Ashanti. 

10. U. candidipes, nom. n. 

U. nivipous, Theo., Entomologist XLV, p. 93 (1912), — nec U. ( Anisoche- 
leomyia) niripes, Theo., Entomologist, XXX\ III, p. 53 (1905). 

“Q. Head deep brown, with golden forked scales ; palpi and proboscis deep 
brown. Thorax rich brown, with long dark chaetae, pleurae pale oohreous ; 
scutellum dusky brown, with dark border bristles. Abdomen black, with apical 
creamy median areas, venter pale creamy white. Legs deep brown, pale at the 
base, last two hind tarsi and most of the third creamy white ; the last tarsals of 
the other legs show pale reflections. Wings with normal venation, but in certain 
lights subcostal, second, and fourth veins show brilliant violet reflections under 
the microscope. Length 4 mm. 

“ Habitat. — Onderstepoort, Transvaal. 

“ Obserrations. — Described from a single perfect female sent me by Dr. Thciler. 
It comes nearest Uranotaejiia apicotaeniata, Theob., but can at once be told by 
the dark scaled head and the absence of pale apical bands on the first, second and 
third hind tarsals, and on the second tarsals of the fore and mid legs ” (Theobald). 

11. U. fusca, Theo., Mon. Cul. IV, p. 584 (1907). 

Ficalbia inornata, Theo., Entomologist, XLI, p. 108 (1908). 

nee Uranotaenia fusca , Leic., Stud. Inst. Med. Res., Eed. Malay States, 
III, iii, p. 227 (1908). 

From the descriptions and from what is left of the types, there seems to be no 
character by which F. inornata can be distinguished from V. fusca. The types 
have apparently always been in very bad condition. A good series of this 
Bpecies has recently been received at the British Museum from Uganda ( Capt , 
A. I). Fraser). The spot of blue scales on the pleurae is quite conspicuous, and 
bo are the blue prothoracic lobes. The abdomen is uniformly deep blackish 
brown above, the venter uniformly whitish oohreous. The first fork-cell is longer 
than usual in this genus, but still distinctly shorter than the second. The male 
claws are quite normal : the inner one on the front feet is much thickened in 
both sexes, and in the female this is also the case on the mid tarsi. 

Uganda ; Sierra Leone ; Transvaal. 

12. U. mMhonaensiS, Theo., Mon. Cul. II, p. 259 (1901). 

Mimomyia moshonaensis, Theo., Mon. Cul. Ill, p. 306 (1903). 

Uranotamia bimaculuta, Theo., Mon. Cul. V, p. 522 (1910). 

Theobald gave no reason for transferring this Bpecies to Mimomyia , to which 
genus it certainly Joes not belong, being an almost typical Urunotaenia. The 
first fork-cell is rather longer than in most Uranotaenia , this character being 
shared by U. annulate/. ? U. candidipes, U. fusca, U. ornata, and U. nigripes. It 
is noticeable that these six species are also abnormal in having no flat blue scales 
on the mesonotum. In his new genus Pseudoficalbia, Theobald includes If. fusca 
(as F. inornata ) and U. nigripes (which he has re-described from the Seychelles 
under two new specific names), and so Pseudoficalbia may be taken as applying to 
this section of Uranotaenia, though in the present writer’s opinion the nam e 
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should not be retained even as a subgenua, as there seems no important structural 
character to distinguish these species from the rest. 

Leicester (l.e. p. 226) describes a very similar, but probably distinct species 
as O. bimacuiata ; in this the black spots on the mesonotum are, he says, due to 
patches of black scales. 

Uganda ; Ashanti ; Gold Coast ; S. Nigeria ; S. Rhodesia. 

13. U. ornata, Theo., Mon. Cul. V, p. 521 (1910). 

One 0 from Mpumu, July, 1910 (Capt. A. D. Prater ) seems to belong to this 
species, but the thorax is rather yellower and to some extent approaches the 
following species. 

Ashanti (<}) ; Uganda*(9). 



Fig. 7. — UraHoUunia ornnUt, Tbeo. Head &nd thorax of male. 

14. U. nignpes, Theo., ( Fiealbia ), Ann. Mag. Nat. Hist, (7) XV,p. 199 (1905). 

Pxeudojiralbia niyripes, Theo., Trans. Linn. Soc. Lond. XV, 1, p. 89 (1912). 

Pxemlo/icalbia paruiani , Theo., op. eit. p. 90. 

PxeuJoficalhia ntf<rnthes, Theo., op. cit . p. 92. 

Sierra Leone j Seychelles Is. 

It is doubtful if Leicester’s U. luletceiu ( Lc . p. 222) from Malaya is distinct 
from U. nigripet. 

Genus Ingraiiia, nom. nov. 

Mimomyia, Theo., Mon. Cul. Ill, p. 304 (1903) ([tart). 

D/uymyia, Leic., Stud. Inst. Med. Res., Fed. Malay States, III, iii, p. 102 
(1908) (nee Dasymyia, Eggcr, 1858). 

It is with great reluctance that a new generic name is introduced into a family 
which is already so overburdened with names, but in this case the procedure 
seems unavoidable. As already pointed out, the type species of Theobald’s 
ilimomyia it genetically distinct from the other members, and is in fact a 
f.wllowia. Leicester’s Daxymyia is certainly applicable to the species erroneously 
placed in Mimomyia, as the only important difference between them and his 
D. /u« a seems to be that in the latter the larger claw on the fore and mid legs 
of the male is toothed. Unfortunately, however, Datymyia is preoccupied in 
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Diptera by a genus of Egger’s, and thus it is necessary to coin a new name. It 
is with much pleasure that I name the genus after Dr. A. Ingram, who ha* done 
such excellent work in breeding many African Coucidar, and is the first to have 
reared any member of this genus from the larva. I take this opportunity of 
redefining the genotype, making it Mimomyia malfeyti, Newstead, the species 
which has been bred by Dr. Ingram. 

Most of the characters will be gathered from the table, but the following may 
be added : Proboscis of male with the apical half much swollen, of female less 
swollen and then only at the tip ; second segment of female antennae at least 
twice as long as the third ; lateral vein-scales rather broad or very broad. In 
the African species the male claws are all simple. 

Ingramia consists of small gnats resembling Uranottunia in general appearance, 
and also structurally, in having the proboscis swollen towards the tip. The genus 
differs widely from 'Mimomyia in many respects, though it is curious to note that 
in some species of the latter genus the second segment of the female antennae is 


elongated. 


Table of the tpeeiet. 


1 Anterior third of mesonotum pale ochreous, concolorous with the 


pleurae, the rest dark brown 1. cirevmtestacea. 

Mesonotum uniformly brown or dark brown ... 2. 

2 . Bristles of thorax long, in three distinct rows, the median one 
double ; scales absent except for regular rows of minute ochreous 
scales between the rows of bristles ... 2. malfeyti. 


Bristles of thorax shorter, nut arranged in distinct rows; scales 


uniformly distributed, though rather sparse, blackish ... ... 3. 

3. Darker species ; second joint of female antennae almost five times 

as long as third ; integument of thorax all dark 3. nigra. 

Paler species ; second joint of female antennae hardly more than 
three times as lung as third ; three darker patches on thoracic 


integument... ... ... ... ... ••• A nntformis. 


1 . I. circumtestacea, Thco. (Mimomyia), Third Rept. Welle. Lab. p. 264 (1908). 
Second joint of female antennae about five times as long as third. 

Sudan. 

2. I. malfeyti, Newstead (Mimomyia), Ann. Trop. Med. I, p. 29 (1907). 

Easily distinguished by the peculiar arrangement of the vestitureof the thorax. 

Second joint of female antennae only twice as long a* third. The male and 
female recorded from the Congo by Theobald (Mon. Cnl. IV, p. 582) as 
M. uniformit are this species. 

Congo ; Gold Coast. 


3. L nigra, Theo.. Mon. Cul. II, p. 237 (1901). 

Aedet niger, Theo.. I.c. 

Verrallina nigra. Theo., Mon. Cul. Ill, p. 295 (1903). 

Mimomyia africana, Newstead, Ann. Trop. Med. I, p. 28 (1907). 

„ fusca, Theo., Novae Culicidae I, p. 32 (1911). 

A distinct row of rather strong black bristles on the pteropleurae. The other 
three species have only weak, pale-coloured hairs in this position. I. nigra ais* 
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differs from the following in its blackish brown colour and the longer second 
joint of the female antennae. There is no doubt about the synonymy. 

S. Nigeria; Congo; Uganda. 

4 . I. uniforms, Theo. ( Mimomyia ), First Rept. Welle. Lab. p. 80 (1904). 

The male type has disappeared from the Museum collection. Front of 
mesonotum with bluish sub-metallic sheen ; brown patches on front of pleurae, 
iridescent grey when viewed from in front ; a median and two posterior longi- 
tudinal dark patches on mesonotum, not very distinct. 

Sudan; Lado Enclave; Nyasaland (Upper Shire, II, viii, 1911, Prof. R. 
Jicuntead). 

Genus Habpagomtia, Meij. 

Tijd. v. Ent., LII, p. 165 (1909). 

Malaya, Leic., Stud. Inst. Med. Research, Fed. Malay States," III, iii, 
p. 258 (1908) (nec Malaia, Heller 1891). 

The name Malaya cannot stand, since Malaia has already been used for a 
genus of beetles. 

The following is Leicester’s diagnosis of the genus : 

“ This genus is founded on the characters of only one specimen, but it is of so 
remarkable an appearance as to fully warrant a new genus. Proboscis with a 
distinct joint, the apical portion much swollen and clad with long hairs. Head 
clothed with large racquet-shaped scales ; mesonotum with narrow curved scales ; 
scutellum with racquet-shaped scales. Metanotum with scales (?). Wings with 
fork-cells moderate length and clavate lateral scales. Malaya genurottris." 
Leicester remarks, “ I cannot be sure whether the scales 6een on the mesonotum 
[meaning metanotum] really belong to it or have been knocked on to it.” 
Doubtless the latter sup|>ositiou is the true one. 

Mr. Carter first suggested to me that this genus was probably the same aa 
Harpagomyia , and he is certainly correct. I-cicester mentions the elongated 
elypous in his description of the species. 

Miss Ludlow (Psyche, XVIII, p. 132, 1911) raises this genus to subfamily 
rank, on account of the non-development of the biting parts of the proboscis, and 
(without giving any reason for so doing) associates with it liodgtiia. a blood- 
sucking genus. 

Two African species have been described. 

1. H. triehorostris, Theo., Mon. Cul. V, p. 548 (i9lo). 

A median line of flat, bluish silvery scales on the mesonotum ; proboscis 
almost all dark. 

Ashanti. 

2. H. t&eoiarostris, Theo., Novae Culicidae, I. p. 34 (1911). 

No median line of flat scales on the thorax, Proboscis of the type specimen 
with the basal half pale, hut in two other specimens it is almost all dark. 

Uganda. 

Tribe S&tetbinL 

Metanotum bearing a tuft of long bristles near its posterior end. Anal 
segment of larva without median ventral brush. 
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This group is represented in Africa by a single endemic genus; Eretmopodites. 
Theobald, indeed, describes two African species of Dendromyia, but these hare 
no bristles on the metanotum, and consequently' cannot bo included in the 
Sabethini. They are here placed in Stegomyia. 

It may be doubted whether this is really a natural group, as the presence of 
bristles on the metanotum does not seem to be quite constant. 

Genus Eretmopodites, Theo. (emend). 

Eretmopodites , Theo., Mon. Cul. I, p. 280 (1901). 

Eyes very widely separated ; prothoracic lobes rather small and widely 
separated ; proboscis slender throughout, shorter than abdomen ; clypeus bare ; 
palpi of male thin, acuminate, nearly as long as proboscis ; palpi of female short ; 
fore and mid claws of female toothed ; chaetae of metanotum rather short. 

A Lithe' species have the head clothed with flat metallio silvery scales ; the dorsum 
of the abdomen is black with a row of lateral silver patches, the venter uniformly 
golden yellow. 



Fig. 8. — Erttmopoditet quinquevittatu *, The,' male. Side view of insect, and bead and thorax 

from above. 

Leicester s Cba^tomyia is probably related to Eretmopodites , but has the palpi 
more than half the length of the proboscis in the female. Eretmopodites is 
analogous to Desvoidyu , Chaetomyia to Tjricesteria. 

Table of the species . 

1. Prothoracic lobes covered with flat silvery scales 2, 

Prothoracic lobes entirely without flat Bilvery scales 6. 

2. Hind tarsi of male simple 
Hind tarsi of male feathered ; 

4. chrysorjaster. 


thorax without distinct marking* 
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3. Thorax without distinct markings 

Thorax distinctly striped 

4. Thorax (scales) yellow, with distinct black stripes ... 
Thorax (scales) blackish, with narrow golden stripes 

5. A median black longitudinal stripe on thorax 
No median black longitudinal stripe on thorax 

6. Last two joints of hind tarsi white, simple in male ... 
Last two joints of hind tarsi not white, tufted in male 


... 3. grakami. 

4. 

5. 

...2. inornutus. 
1. quinquevittatui. 
... ( condei ).* 

... 5. leucopui. 
6. oedipodiut. 


1. E. quinquerittatua, Theo., Mon. Cul. I, p. 28o (1901) (Q only). 

E. austenii, Theo., Mon. Cul. V, p. 572 (1910). 

The original description of E. quinquetitlalut was composite, applying to the 
male of one species and the female of another (vide Ann. Mag. Nat. Hist., July, 
1911, pp. 67-73). • . 

The majority of the British Museum specimens of E. quinquecittalm (and 
E. condei ) show no sign of chaetae on the metanotum, and do not appear ever to 
have possessed them. In one or two individuals, however, they are present, and 
also in all the other members of the genus. 

Sierra Leone ; Ashanti ; S. Nigeria. 



2. E. inorn&tna, Newstead, Ann. Trop, Med. I, p. 12 (1907). 

E. melanopom, Graham, Entomologist, XL1I, p. 158 (1909). 

Sierra Leone j Ashanti ; S. Nigeria ; Congo. 

3. E. grab ami, Edwards, Ann. Mag. Nat, Hist. (8) VIII, p. 71 (1911). 
Ashanti. 

4- E, chrysog&ster, Graham, Entomologist, XLII, p. 157 (1909). 

E quinqKemttahti, Theo., l.e. ( J only ). 

Sierra Leone j Ashanti ; Uganda ; German E. Africa (?). 


From Madagascar, Powibly only fc\ qviitqoetiUatia. 
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The specimens from German East Africa were recorded by J. Vosseler (Deut. 
Ent. Zeitschr., 1907, p. 248) as E. quinquerittatiu ; they were taken at an alti- 
tude of 914 metres. 

5. E. leucopus, Graham (leucopoui), Entomologist, XLII, p. 88 (1909). 

Ashanti; S. Nigeria (Bende, 1 0 taken in dispensary, 5 p.ro. 14. T. 1911, 
Dr. Macdonald). 

6 E. oedipodius, Graham ( oi<lipodeiot\ Entomologist, XLII, p. 86 (1909). 

' Ashanti ; Gold Coast (Bibianaha, Dr. H. G. F. Spurretl) ; Uganda (Damba 
Island, L. Victoria Nyanza, Dr. G. D. H. Carpenter). 

Sub-family 2. CHAOBORINAE. 

Proboscis not longer than the head ; palpi curled downwards and inwards ; 
antennae" of male plumose, of female verticillate ; thorax projecting somewhat 
OTer the head ; claws equal and simple in both sexes (except Pelorempis) ; the 
whole insect hairy, the wings densely so ; scales absent (except on the wing- 
fringe and, in Bameia, on the veins of the wings). 

Genus Cfiaoborus, Lichtenstein. 

Arch. Zool. (Wiedemann's! I, p. 174 (1800). 

Corethra, Mg., Illigcr’s Mag. II, p. 260 (180.1) (part), et uuct. 

Sayomyia, Coq., Can. Ent. XXX\ , p. 402 (190.1). 

Although Lichtenstein’s Chaoborui antieepthui is probably not determinable 
specifically, as he only described the larva, yet his description and figure are 
quite recognisable as applying to some species of Corethra {Sayomyia), and hence 
his name must lie used, as it was published three years before Meigeu's. 

Only two African species belonging to this sub-family have been deacrilied, 
each from a single female, both Icing true Chnoborui. 

l. C. ceratopogones, Theo., M<>». Cul. Ill, p. 318 (1901). 

A small species, the femora and tibiae with numerous small dark rings. W ings 
with three dark blotches on the costa. A very pretty and distinct species, much 
resembling C. queenslandensii. Theo.; the latter differs in venation and in having 
only two dark spots on the costa. The European C. pallidm , F., is somewhat 
similar, but is much larger and has only a median dark mark on the wings 
extending from the costa over the cross-veins. 

Gambia. 



Fig. 10.— Chaobonu pallidipei, Theo. Side view of bead and thorax. 
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2. C. p&Uidipes, Theo., Ann. Mag. Nat. Hist. (8) VII, p. 399 (1911). 

Legs all pale ; wings unspotted ; thorax dark- above. 

Uganda. 

Sub- family 3. DIXINAE. 

Whole insect, notably the antennae (in both sexes) and the wings, almost bare ; 
head and thorax as in Chaoborinae ; neuration of the Culicid type, but 
differing in some details, principally in the course of the second vein ; in the male 
the claws of the fore and mid legs are larger than those on the hind legs, and 
bear several long, fine teeth on the under side ; in the female the claws are all 
equal and simple. 

That Dixa is related to ‘the Colicidae is now well recognised: Williston 
favours its inclusion in the family, making three sub-families of Ciilicidae — as 
here; Dyar would group Dixa with Chaohorui and its allies into a' separate 
family. The inclusion of Dixa with the Clliciuae is supported by (1) the 
structure and habits of the larvae and pupae ; these, according to Knab, are 
subject to much variation in Dixa, but are essentially similar to what is found in 
the Chaobobinae ; (2) the neuration of the adults, which is of a form found 
only in Dixa and the Culicidak ; (3) the structure of the adult antennae, with 
one globular basal joint, common to CtLICIDAE, Di.ru, and Chiboxohidae, 
but never seen in the Tipulid series ; (4) the occurrence of more or less interme- 
diate forms between the three sub-families, such as Ramcui and Mochloxyx ; 
(5) the differentiation in the claws— in the Tipulid scries, so far as I have seen, 
the claws are all alike. 

Genus Dixa, Mg. 

Syst. Beschr. I, p. 216 (1616). 

Two specimens of Dixa from Morocco are in the British Museum collection, 
collected by Major I*. Fowler, K.A.M.C., in 1909. These I have provisionally 
determined as follow s : 

1. D. maculata, Mg„ Syst. Beschr. I, p. 219 (1816). 

Cross-veins much darkened, faint clouds on the wings ; thorax blackish ; legs 
yellowish; femora and tibiae blackish at tip, tip of hind tibiae somewhat swollen. 

2. D. MBtiT&liB, Mg., Syst. Beschr. I, p. 216 <1816). 

Wings clear ; thorax reddish ; legs all yellowish brown. 

List of new namts prv/>ose<i in this /hi per. 

Sir yomyia fntrri, >].. n 

„ mrl.Ulifa, turn, n 
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Cola Oiks, var. n. tlki^pieut 

I mnniaestu conmli, ip. n. 

» maftri, sp. n. 

Mi mtala, Then., var. u. fmttri 

.. amVdiptt, uom. a. 

/njm*ia, nom. a. ... 
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leucarthrius, Speiser ... * 

17 

Leucamyta, Theo, ... 

27 

leucopmu, Graham 

48 


23*27 
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leuooptera, Theo. 
leaoopns, Graham 

lilii , Theo. ... 

lineata, Tbeo. ... 
longipslpis, Grfinb. .. 
longisqoamraus, Theo. 

Ludloicta , Tbeo 

lateocephala, Xewst. 

luteolateralis, Theo. ... ... 

lutescena, Theo. (Toxorhynchites) 
lateacens Leic. (Uranotaenia) ... 

Luhia, Theo 

Maclenya, Theo. 

maculata,,Mg 

maculipennis. Theo. 

Muildtia, Theo ... ... ... 

Malaya, Leic 

malayi, Leic. (Aedex) 

malayi, Leic. (Hodgesia) 

malfeyti, Newst. 

A/artsonia, Blanch. 


Pass. 

38 

48 

11 

13 

... 16, 17, 18, 19 

16 

35 

7,8,11 


6,34 

3 

43 
27 
12 
49 
26 
27 
45 

34 

35 

44 
25 


nlgerieiwi*, Theo 

Hlgra* Theo. (Manaonia). ... 
nigra, Theo. (Yerrallina) 
nigrioapluUs, Theo. ... 

nigripss, Theo , . ... 

nivipee, Theo. 

nivipous, Theo 

obturbana, Walk. ... ... 

OchlerotAtus, Arrib. 

ochraoeoi, Theo. (Culex) 
ochraceua, Theo. (Chryaoconopa) 
Oculeomyia, Theo. 
adipodius, Graham 

oidipodeio a, Graham 

onderstepaarteneie, Theo. ... 

ornatothoracie, Theo 

ornatua, Mg. (Ochlerotatus) ... 
ornatna, Theo. (Uranotaenia) 

pallidipes, Theo 

pallidooephala, Theo. (Cnlex) 


Pane. 
... 16,20 
... 24 

44 

... 17,23 
39,42,43 
... 38,42 
... 42 

... 12 

4, 14,36 
... 17,23 
26 
27 

... 48 

... 48 

31 

29 

17, 19,21 
... 39, 43 
... 48,49 

32 


Hansonioides, Theo 5, 24, 33 

marshalli, Theo (Scutomyia) ... 16. 18 

marshall,, Theo. (Toxorhynchites) ... 3 

mashonaensis, Theo 38, 39, 42 

mayeri, Edw 3s, 40 ; 

mediolineata, Theo 24 

m'diopusctatn, Theo. ... ... ... 21 
Alegacnle-r, Theo. ... ... ••• 35, 36 

Mejarhinna, 11 D 2 

Melanocanion, Tbeo 27 

melanopous, Graham 4 1 

metallica, Edw ...7,9,12 

Micraedes, Coq. 6, 34 

microannulatns, Theo. (Chrysoconope) 26 

microannulatns. Theo. (Cnlex) ... 34 

Microculex, Theo. 27 

MtmetecuUr , Theo. 14 

Mimomyia, Theo. ... ... 5.6,35,36 

mimomyiaformia, Xewst 36, :;7 

minntus, T heo. 1 7, 2 1 , 22 

Mochlastyrax, D.S K 27 

Molpemyia, Theo. ... ... ... 14 

Macidus, Theo 4, 6 

A/yxosquamus, Theo 14 

nebalosa, Theo. 34 

wired, Ventr 31 

nemorosaa, Mg. 17 

neabiunriulaUt, Theo. .. ... ... 21,22 

Nsondex, Dyar 27 

Xeamehmoeonion, Theo 33 

Neopecomyia, Theo 1 1 

nepenthes, Theo. ... ... ... ... 43 

nigeria , Theo 9 


^901 *“VV. V — — ) 

pallidooephala, Theo. (Uranotaenia) 38,41 

Theo *•» 23 

pallidus, F. • **3 

pal/uile, Xewst •• 

Graham ... »•. * 3 

paluAtri*, Theo 

j jHinthmis Theo 43 

PanopliUs, Theo. ... ... 

i /Mir. Newat. ^ 

PectinopalpH », Theo 33 

pembaensia, Theo 

pmsipiH*, Theo. ... ... ••• •*- 

periurban*, Walk. 26, 27 

i Phtitjornyi'i, Theo. ... 11 

: pbytophagtis, Theo 3 

pk i/tophi/yn*. Theo. ... ••• ••• 3 

piiiferoa, Then. ^ 33 

. tnnrrrmt. Graham ••• 

. . . * • 20 
pipiens, Linn 

plumoaa, Then ••• 

poirilia, Theo 1 J 

1 p'tUinrtor, Graham .. ... ••• ^ 

poweri, Tbeo 8r W, * 1 

i Pnlylrptiomyifi, Theo. ... ... ... 14 

, protnculrs. Felt. ... ••• ••• ♦*• ^ 

Pmtnmaclrayfi, Theo. ^ 

I Protomelanoconion, Tbeo. » 5, 33 

pmina,Theo 29> 33 

j Pmmbmilej-, Dyar. ... ... ^ 

{ Pneiidoliralhin, Theo. ... ... ... 37, 42 

! pfnuiograbh'imi'i , Theo. * ^ 

Pitiulohrptaphleb'imf/ia, Ventr. ••• ^ 

Pwlohoir'trdirui, Theo. ... ... 14 

paeudonitferia, Theo. 8, 9, 10, 1 1 
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Pag*. 


Page 

pwadoscutelUri*, Theo. 

... 

IS 

tomalleneie, N.-L 

... 28,34 

Ptetidoakmta, Theo, ... 


14 

splendent, Theo. 

... 35, 36 

Pmidotaemorhynchus, Theo. 


25 

•qusmipemiis, Arrib 

25 

PfeudotKeobnldin, Theo. 

... 

... 27 

tquam/nipema, Tbeo. 

25 

pgeudouranotaenia, Theo. 


37 

Stegoct/Hopi, Luts 

14 

pulcritarsU, Rond. 


16 

Stegomjrtt, Tbeo 

7 

punctithorax, Theo. ... 

... 

20 

■S Unoncutus, Tbeo. ... ... 

... 14 

punctothoracis, Theo. ... 


16, 20,21,31 

Budtnensis, Theo. (Culei) 

... 16,20 

pygmaans, N.-L. 


... 28,32 

tadtnensie, Theo. (Ludlowia) 

... 36, 37 

quadrimnculata , Newat. ... 

... 

24 

eugent, Wied, 

... 7, 8, 9 

quasigelidua, Theo. ... 

... 

... 28,22 

tseniaroetrii, Tbeo 

45 

(Juaxiflegomyi^y Theo. ... 

*•% 

... 12,13 

T&eniorhynchas, Arrib. 

5,24,25 

quasianmttatas, Theo. 


17, 23, 32 

tarMalis , Newat 

... 21,22 

queeneUndenHiB, Theo. ... 


48 

Teromyiu . Leic ... 

2 

quinquefasci&tus* Say. ... 


32 

thslassint, Tbeo. 

• ... 28,31 

quinquflvittatua, Theo. 

... 

46, 47,43 

tJuiltri , Tbeo 

31 

Jtadioculex. Theo. 

... 

35 

Theobildit, N.-L 

... 5,27 

R<edomyla, Ludi. 


... 14 

7V«&a6L*ie/hi, Bleach. ... 

27 

R'lynchotdtftia, Brctbes ... 


25 

tigripea, Grp 

... 5,28 

rima, Tbeo 

... 

29 

tipuliformis, Theo. 

... 28,31 

rubinotua, Theo. 


29 

Toxorhynchitee, Tbeo. 

2 

rutilus, Coq . 

... 

3 

Trichnyrvwmyia, Theo. 

... 27 

saliaburiensis, Thoo. ... 

... 

... 29 

Trichurhynchiu, Tbeo 

33 

act fjttinae, Theo 


35 

trichorottrie, Tbeo 

45 

sangninia, Theo. 


... 35 

unuiimiijiiiit. Tbeo. ... ... 

... 21,22 

Siywnyi't, Coq. ... ... 


48 

nniformit, Tbeo. (Miumhu) ... 

... 26,27 

scatophagoidea, Theo. ... 


... 6 

uniformii, The... (Mimomyii) 

... 44,45 

Hcutcllarin, Walk. 


13 

nnilinetta, Theo 

... 13 

Sruforntfi i, The*). 


... 12 

Iinivittatus, Theo 

28,31,32 

wit'-tjaUttti*. Theo. 


23 

Uranotaenia, Arrib 

6, 34. 37 

sergenti, Theo 


... 29 

vexans, Mg. 

21 

*et/- hrllrnAi*, Theo. 


21 

wellmani, Theo. (Daoielria) ... 

16,18,19 

aiitiili*, Theo. ... ... 


41 

\pflltndni, Tbeo. (Slegomyia) ... 

... 9 

gimpsoni, Theo. (Cnlex) 


... 29, 33 

Wvrctfteria, Hint* 

2 

simpson i, Theo. (StcgnmyhO 


7,9. 11, 12 

seltneri, N.-L 

... 28,31 

simulana, Cart 


15. 16, 18 

aombaeotie, Tbeo 

29 
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NOTES ON THE OCCURRENCE AND HABITS OF GLOSSINA 
FUSCIPES IN UGANDA. 

Br Dr. Robert JE. McConnell. 

Medical Officer , Uganda Protectorate. 

When I assumed duty in the Nile Province of the Uganda Protectorate, it 
was known to me that Dr. Shircore had taken a tsetse-fly near Nimule, wljieh he 
considered to be nearly allied to, but distinct from, G. palpalit. I had been 
asked to take an early opportunity of examining the haunt of these insects and 
capturing further specimens. On several occasions I therefore repaired to the 
site of Dr. Shircore’s find, and along some two miles of the bank succeeded in 
taking a large number of Glossina. These did not appear to differ in any notice- 
able degree from those one had seen on Lake Victoria, or on the smaller rivers 
of this Province, and as Dr. Shircore had reported that he had frequently seen 
the fiy in question with the larger palpalii, especially near Nimule, I came to 
the conclusion that I had been very unfortunate in not taking a single specimen. 

Some time later on returning from an extensive “safari,” I read Prof. 
Newstead’s article (Bull. Ent. Res. II, pt. i) on the classification of Glossina by 
the hypopygial structures, and immediately examined flies representing the 
various stream-systems of the Province. The specimen# were treated in the 
manner recommended by Newstead (loc. cit.) and mounted in Canada balsam. In 
each case the structure of the hvpopygiura was found to correspond (with minor 
variations to which reference will be made later) to Newstead’s new species 
G.fuscipes. On 6th August I telegraphed to the Principal Medical Officer to 
this effect. Further flies taken in the neighbourhood of Nimule were subjected 
to examination and supplied confirmation as to the uniformity of the type 
prevailing there. 

I went to Wadclai, which is situated in the midst of a sleeping sickness area 
and where Dr. Shircore believed he had seen the new fly together with palpalis. 
All, however, agreed, upon examination, with those taken elsewhere in the 
Province. On 5th September I telegraphed to the Principal Medical Officer to 
this effect, and submitted that G. fusripes was presumably a sleeping sickness 
carrier. 

On the 12th September I received two male specimens of the palpalis group 
from Lake Edward and on the 28th September others from Lake Victoria. 
These all conformed to the description of fuscipes, a report to this effect being 
made. 

It then became evident that all tsetse hitherto designated as palp,ilis East of 
the watershed between the great lakes and Nile system on the one hand, and the 
Congo River system on the other, would, with little doubt, be found to be 
G.fuscipes, Further than this one could not go as no specimens of the true 
palpalis from the Guinea Coast were at hand for purpose of comparison. 

Of numerous Specimens examined here only one agreed with the small sire 
('•5 mm.) of the type specimen. The majority were between 8 and 9 mm. in the 
case of males (avenge of eight specimens, 8 - 5 mm.) and between 9 and 10 mm 
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in the case of females (average of five specimens, 9'5 mm.). In the dried con- 
dition no doubt these measurements would be somewhat smaller. 

In the female the hind femora and tibiae aTe lighter than in the male, so that 
the contrast with the dark tarsi is more marked. So usual is this distinction that 
one may, in a large proportion of cases, .distinguish the sexes by examining the 
hind leg alone. The last joint of the front and middle tarsi presents a brown 
colouring near the insertion of the claws, but the rest of it retains the colour of 
the other tarsi, i.e., yellowish ; under the dark brown bristle-like hairs on the 
penultimate joint of the same members there may or may not he some browning 
of the distal portion. In both these cases the middle tarsi tend to be darker than 
the front tarsi. • 

Turning to the male hypopygium I hare found the distal appendage to the 
superior <;laspcr to be distinctly claw-like but not to such an extent as depicted 
by Newstead. Unless the cover-glass is pressed down tightly these claws are 
not seen to the best advantage. I have found that the extent of the claw curve 
was best estimated by examining the unmounted specimen and manipulating it 
until the lateral surface of the claw was presented to the microscope. 

The angle between the distal third and the proximal two-thirds of the outer 
surface of the superior claspers I have not found to be as marked as in the 
description of the type. But as Newstead only examined one specimen this 
effect may have been exaggerated through some accident in the mounting. In 
fact, in a few of my mountings one clasper assumed the exaggerates! position. 
The inferior clasper in the mounted specimen has the internal distal portion 
prolonged into a sickle-shaped pros'ess with the tip pointing in the direction of 
the outer lateral margin. In the unmounted state, however, after following such 
a course for almost one-third of its length the terminal portion then mns almost 
vertically from the plane of the hypopygium. When the latter is viewed from 




/ 2 

Diagram of vesica of Gl'wiiui pftlpttlin. 

(1) anterior view ; (2) lateral view ; (a) cephalic process ; (n) lateral processes ; (C) trunk. 

the side these two mast-like processes are well seen. The vesica forms a pro- 
minent structure. ( )n several occasions 1 observed its movements in the living 
fly. The head-hku terminal portion nodded energetically, and at the same time 
the lateral arm-like processes approached each other while the whole structure 
moved slightly anter'o-posteriorly. Accompanying this action thffinfcrior claspers 
approached each other moderately. Sometimes a drop of watery, slightly turbid 
fluid gathered on the apex of its cephalic process. 
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The most favourable environment for the fly in this Province consists of the 
conjunction of a tree- or scrub-shade, water, and a rocky clean bank. They are 
often very numerous on rocky promontories, the vegetation on which offers the 
very modest shade lent by creepers, tufts of grass, and scattered, very low scrub. 
They are also very common on bare rocks, but these have always been so 
situated that access to typical tree-shade was available, and doubtless the flies 
retired there. They seem quite as numerous near rushing rapids as near the 
more peaceful waters. The streams of the Province have a fringe of small forest 
or scrub on either side, for the most part continuous, but often with patchy grassv 
intervals. It is only when very rarely a forest or banana plantation comes to the 
water’s edge that the tsetse sange more than a few yards from it. They extended 
throughout one such banana grove which I chanced to examine. 

[n a semi-forest extending to the river bank and having numerous open grassv 
patches they were found to range as far as I penetrated, which was about lialf-a- 
mile. Large uutnbers of hippopotami and lesser numbers of other game traversed 
this area. In another case, somewhat widely scattered clumps of bush were 
found to harbour the fly for a distance of one to two hundred yards from the 
river. These had no doubt in the first place attached themselves to hipjiopotami 
and then abandoned them for the shade of the trees, and being unwilling to face 
the comparatively long flight in the open to the next clump or the river bank had 
become at least tcmjiorarily isolated. 

Flies have been taken in a village a mile and a half from the nearest stream, 
the intervening country lining open, hut undoubtedly in such cases they had 
attached themselves to water-carriers or travellers. Nevertheless I do not think 
these excursions are altogether comparable to those of /■ alpalis on the Guinea 
Coast, where they are described as infesting whole villages, roads, and large 
sections of forest. In the Gold Coast 1 found the high forest-elad bills near 
ISerekusa (some 20 miles north of Accra) to be haunted by /•al/alif over a con- 
siderable area. Many oil palms grew in this region. 

W here the irregularity of the rocks offers shady under-surfaces, these seemed 
to me to be the favourite resting places. Less frequently the under surfaces of 
leaves or small branches were resorted to. 

\\ hilc rowing during a moderate rainfall at a distance of some 50 to 75 feet 
from the Nile bank large numlier* of fly kept boarding ns. Some, instead of 
seeking the shelter of the awning, hovered around sailors seated in the bow, being 
entirely exposed to the weather's inclemency. This observation should, I think, 
tend to moderate the generally accepted view of the rigorously inimical effect of 
rain on their activities. 

During the dry seasoo, when everything here is parched, 1 examined a numlier 
of small stream-beds near watersheds (February). These were either dry or 
consisted of a series of [tools. In most cases no flies were taken. When these 
water-courses were revisited in the wet season (June) tsetse were invariably found 
right up to their immediate swampy sources. It seems to me that this would 
[mint to a migration within limits. In the wet season too they have been observed 
for considerable distances up aaudv waterless stream-beds which could only 
contain running water for a few hours after heavy rain. 
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On the Nile itself there seems to be no marked diminution of their numbers in 
the dry season. It would appear that a dense belt of reeds or papyrus in the 
course of a stream — even if only about one hundred yards wide — would prove & 
complete obstacle to their upward advance, unless a game or human track bridged 
the interval. Advantage might be taken of this by completely clearing the banks 
of the higher reaches of streams in the dry weather, then putting in a small dam 
at the boundary of this fly-free area, backing it up with soil and putting in 
papyrus. In a region like this Province, where almost every source of supply of 
household water harbours these flies, it would be of interest to undertake an 
experiment of this nature. 

I had become impressed with the apparent marked. numerical superiority of the 
males along the large rivers and of the females on the smaller streams. In roughly 
testing this, 40 flies taken oil the Nile in October were found to comprise 35 
males and 5 females ; and 77 taken in July comprised 67 males and 10 females. 
Of 56 flies captured in September near the mouths of small tributaries of the 
Nile between Nimule and Wadelai, 24 were males and 32 females. I feel sure 
that if in the latter enumeration the flies had been taken from some 20 miles up- 
stream the females would have been shown to outnumber the males to a much 
greater extent. These figures are too small to attach any importance to them, 
but they seem to be borne out by the results obtained by others. Although lie 
did not contrast the sites of capture in this light, Kleiue (quoted 8.S. Bulletin 
No. 11, 1909) found that of two batches of flies from islands in Lake Victoria, 
23 per cent, and 13 per cent, respectively were females while of a large number 
taken on the banks of the Mori Kiver 68 per cent, were females. Of a large 
capture on an uninhabited island in Tanganyika, Kinghorn and Montgomery 
found only 9 per cent, to lie females, while Dcgcn in Lake Victoria of a still 
larger number found the females to form 22'19 per cent. Bagshawe took 1,176 
males ami 1,662 females in Lakes George and Edward and tributary streams : it 
would have been interesting if he had kept the river returns separate. 

In this Province the population is small and the villages widely scattered. 
Game over wide areas has succumbed to the ruthless methods of hunting adopted 
by the inhabitants, therefore on many smaller streams the opportunities of 
feeding on blood of the larger mammals would be rare. On the Nile itself hippo- 
potami and crocodiles exist in large numbers but only rarely in the tributaries. 

I have frequently taken pet monkeys to Hy-infcsted places hut owing to their 
alertness have never observed one to be bitten, indeed they try to capture the 
insects if they alight, and, if successful, greedily cat them. 

I have been unfortunate in not finding any pupae or pupa- cases in the Province. 
It would seem that the marked contrast between the sites in which the pnpac arc 
found on the Guinea Coast and in Uganda might have given a hint of a specific 
difference in the flies. 

At one time i made up my mind that these flics on settling did not move 
about on the host, but latterly I have observed two instances which proved that 
that opinion was inaccurate. These flies moved about two inches ; in one case there 
was no obvious cause for the movement, while in the other ft passing twig 
disturbed it. 
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Ihe fact that fuscipes and not palpalis would seem to be the intermediary host 
for Trypanosoma gambiense in Uganda, while of interest, is of no importance in 
itself ; but it may prove a factor in solving the question of the difference in 
virulence in trypanosomiasis as seen on the West Coast and in Uganda, and also 
the lessened reaction to treatment of the Uganda type. For if G. fuscipes should 
prove a more favourable intermediate host the organism would very probably 
have its virulence enhanced in the passage. A recent report from Togoland 
gives the percentage of apparent cures as 67 per cent.* I do not know the per- 
centage for Uganda but it would appear to be almost negligible. 

In view of the noticeable difference in the habits of the Central Africa fuscipes 
and the West African palpalis , the strongly contrasted Bites chosen for the 
deposition of larvae and the difference, though less in degree, in the external 
characters, it seems a matter of wonder that the specific, or possibly subspecific, 
distinction should not have been established much earlier. 

Nimule, Nile Proviuce, 7th November, 1911. 

[So far as the present evidence goes. Dr. McConnell’s suggestion that all 
Uganda specimens of G. palpalis are probably referable to the form fuscipes, 
Newst., seems likely to be justified. He has sent mounted examples of his 
dissections to the Entomological Research Committee, and there can be no doubt 
as to the correctness of his determinations. Moreover, Dr. J. J. Simpson, while 
in England, made preparations of the male genitalia of other Uganda specimens, 
all of which are clearly referable to the same form. On the other hand, it must 
Ik? j>ointed out that the essential external characters given bv Prof. Newstead 
for G. fuscipes and luised on his single (apparently dwarfed) specimen, do not 
appear to be nonnal ; and in spite of careful examination by Mr. E. E. Austen, 
Dr. Simpson and the writer, it has not been possible to find any constant, reliable 
external character by which G. fuscipes can be distinguished from tvpical 
G. }ntl pahs. Mr. Austen has recently dissected out the genitalia of some 
dark forms of palp*ilis from the Congo, and these agree essentially with those 
of the Uganda fuscipes . In the circumstances it seems advisable to treat 
G, fuscijtcs merely as a local form of the Western G. palptilis. It is very 
improbable that the greater virulence of sleeping sickness in Uganda is really 
connected with the small sub-specific difference in the Glossina which carries it. 
The more probable explanation is that it is due to the fact that the disease has 
been only recently introduced into Uganda ? whereas there is now evidence that 
sleeping sickness has long been endemic in parts of West Africa, so that we 
should expect the production of a fairly high degree of immunity in the natives 
by the simple process of selection. — Ed.] 


* [This estimate has clearly no real value, for Zupitu records (cf. SI. Sick. Bull. 1909, p. 400) 
that in the treatment cam pa in Togo patients who have remained well for six months after 
treatment are regarded as cured ; a method which U condemned by Dr. Uagshavre as u unjustifi- 
able and possibly mischievous.”— Ed.] 
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EXPERIMENTS AND OBSERVATIONS UPON GLOSSINA 
PALPALIS. 

Bt Db. J. W. Scott MxcriE, M.A. 
fV ett African Medical Sercice. 

In Northern Nigeria the dry season begins in October, and ends in March. 
During this period practically no rain falls, and the highest temperatures of the 
year are recorded during the day, whilst the lowest annual temperatures occur 
during the night at this season. A short tornado season occurs at the beginning 
and end of the dry weather. In the case of Zungeru, where my experiments 
were carried out, the following is the meteorological return for the year 1910 


ZUNGERU. 1910. 



Temperature (Fahrenheit). 

Rainfall. 


Month. 

Shade 

Shads 


1 

Amount 


Wind. 


man- 

mini- 

Range. 

1 Mean. 

in 

of 



mum. 

mum. 


j 

inebea. 

humidity 


January 

102 

57 

45 

71 


34 

X.E. 

February 

m 

62 

40 

#3*7 



51 

X.E. 

March 

107 

65 

42 

S6 

■8.1 

36 

X.E. 

April 

103 

70 

5.1 

87-7 

1*15 

61 

s.w. 

May 

101 

69 

32 

835 

6-69 

73 

s.w. 

June 

95 

66 

29 

809 

554 

79 

sw. 

Julv 

91 

67 

24 

78-7 

7*09 

82 

s.w. 

August 

90 

66 

22 

78 

19-27 

86 

s.w. 

September 

9 * i 

67 

2f, 

7K 

1082 

64 

s.w. 

October 

90 

61 

35 

«1 

205 

77 


November 

98 

57 

41 

79 

— 

42 

X.E 

Deoemlwr 

99 

60 

39 

79-7 

— 

37 

X.E. 

Year 

107 

57 

50 

; 81-2 

53-44 

60 

X.E. & S.W. 


It will lie observed that both the maximum (107° F. or 41 - fi c C.) and the 
minimum (57° F. or 13"8° C.) shade temperatures occurred during the drv season, 
and that whereas the average degree of humidity was MVS for the five months 
(Mnv, June, duly, August and September) of the rainy season, it fell to 36'5 for 
the four months (November, December, January and February) during which 
no rnin fell. 

As the dry season advances the tsetse-flies {(!. /wipo/is). which in the rainv 
season are more widely distributed over the country, gradually shrink hack 
towards the rivers, until in January they are only to lie found in a fen patches 
of bush along the river hanks. The causes that help to bring about this change 
in the distribution, which first suggest themselves, are, the greater degree of 
coldness of the nights, the unclouded hot days, and the diminished humidity of the 
atmosphere due to the dry harmattan wind which, at this season, blows down 
from the north-east. The object of the experiments described below was to 
determine the relative importance of these several factors. 
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A note should perhaps be included here on the manner of death of the flies used 
in the experiments. When an exposure was nearing a fatal termination the flies 
became less active, and would presently settle on a twig, or on the floor of the jars 
in which they were contained, in a lethargic condition, being with difficulty per- 
suaded to move, even when touched with the end of a probe. A little later they 
would fall over on to their backs with their legs pointing up into the air, and their 
prohosces projecting forwards. In this state they might remain for a considerable 
time. At first, when disturbed, they would be able to struggle to their feet, only to 
fall over on to their backs again in a few moments. Later they were only able to 
respond by movements, more or less free, of the legs and proboscis. In this 
condition, which in the notes of my experiments . I have described by the 
expression “ as if dead,” they remained until death took place, the movements 
gradually becoming less perceptible. In exposures to an increased temperature 
the flies sometimes spread out their wings convulsively just before death. After 
death the proboscis was generally depressed. 


The Effect of a Lowering of the Tf.mperatuke. 

In order to determine the effect of lowering the temperature on G. palpalis a 
simple cold chamber was constructed by filling a large glass jar with ice and salt, 
or ice and water, in which a smaller glass jar fitted with a thermometer was com- 
pletely immersed. Into the smaller jar the fly was introduced together with some 
leafy twigs on which it might alight. In such a chamber it was possible to watch 
simultaneously the fluctuations of the temperature and the behaviour of the 
imprisoned fly. 

As the minimum temperature recorded at Zungeru in 1910 was 57 F. 
(13'8° C.), a few experiments were at first carried nut at temperatures of this 
order. It was found, however, that with the exception that the flics became 
somewhat stuggish, as if numbed, these tom|ieratnres hail little ('fleet. In one 
experiment two male flies were exposed to 60-62" I' . (15*5°-16'6 f C.) for two 
hours. On removal to the external air at 90' F. (32'2 C 0.1 they appeared to be 
numbed and were with difficulty persuaded to move. Five minutes later, however, 
they were quite lively and actively flying about. 

The effect of lower temperatures was then examined. The following arc the 
notes of one of the experiments : — 

So. 1. — One male and one female G. palpaiii. Temperature of the 
external air — 24’ C. (75'2 F.). 

8.5 p.m. T. 12° C. Flits introduced into the cold chamber. 

8.8 T. 11 Male fell to the ground “as if dead." Female 

still active. 

8.10 T. 10 Female resting on a twig. 

8.11 T.. S Female fell to the ground “ as if dead." 

Both flies were *hen removed to a box at the temperature of the external air. 
The female recovered activity immediately, but the male only after a little time, 
and was unable to fly until 8.20 p.m. — 9 minutes later. 
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An experiment was then made with a recently captured female 6. palpalis : — 
No. 2. — Female G. palpnlit. Temperature of the external air — 

33* C. (91 ‘4° F.). 


12.3 p.m. 

T. 10° C. 

Fly introduced. She at once settled on the floor of 
the chamber. 

12.15 

T. 10 

Flv has not moved at all. 

12.35 

T. 10 

Do. 

12.40 

T. 10 

Position unchanged. Stroking wings with hindlegs. 

12.45 

T. 9-5 

Do. 

12.55 

T. 10 

Do. 

1.5 

T. 10 

Do. Stroking wings. 

1.15 

T. 10 

Do. 

1.20 

T. 7 

Do. 

1.25 

T. 7 

Do. 


The fly was then removed from the cold chamber, and rapidly recovered her 
activity. 

The female G. palpalis is therefore able to withstand exposure for an hour and 
twenty minutes to a temperature ranging from 10 -7° C. (.'pO-44'5’ F.) without 
harm. This is a degree of cold to which she would never be exposed naturally 
at Zungeru, where the minimum temperature recorded in 1910 was 13-8° C. 

In the case of the male used in the following experiment, twenty minutes 
exposure to a temperature falling from 16 to 7° C. (60-8° to 44’5* F.) resulted in 
reducing the fly to an inert condition, from which, however, he recovered rapidly 
on being removed from the cold chandler. 


No. 3. — Male.G. palpalis. 


11.40 a.m. 

T. 16° C. 

Fly introduced. Settled on a twig. 

11.45 

T. 10 

Fly has not moved. 

11.50 

T. 9 

Do. 

11.52 

T. H 

Do. Proboscis depressed. 

11.55 

T. 7 6 

Do. 

12.0 

T. 7 

Fly fell off the twig “ as if dead.” 


At once removed to the external air. Recovered activity rapidly. 


Temjieratures sufficiently low to render the flics inert are not therefore neces- 
sarily fatal. In one case a fly was allowed to remain in this condition for five 
minutes at a temperature ranging from 8 -.V5” C. (4fi’4'-42° F.), and recovered 
completely within two minutes after lieing removed to the tom]>erature of the 
external air which was at the time 27° C. 

1 hat G. palpalis can resist relatively low temperatures the following experiment 
proves. It also indicate* the probable limit of low temperature, beyond which 
recovery does not take place ; as the fly, after having been exposed to a temper- 
ature at one time as low as 2‘5' C. (36'5* F.), only recovered partially on being 
removed from the cold chamber, and subsequently died within twelve hours. 
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No. 4. — Male G.palpalu. 


8.50 p.m T. 

10° C. 

Fly introduced into the cold chambef. He buzzed 
about for a moment, alighted on the aide of the jar, 
and fell over immediately u as if dead.” 

8.52 

T. 

8 

— 

8.55 

T. 

4 

— 

9.0 

T. 

3 

— 

9.5 

T. 

2-5 

— 

9.10 

T. 

3 

— 

9.15 

T. 

3 

— 

9.20 

T. 

3‘5 

t — 

9.25 

T. 

4 

Fly removed from the cold chamber having been in 
an inert condition for 35 minutes. 

Temperature of the external air — 26° C. 

9.28 


— 

Slight movements of the legs. 

9.31 


— 

Abortive attempts at flight. 

9.40 


— 

Still very unsteady on his feet. 

10.0 


— 

Able to flv, but still very uncertain on his feet. 

This flv 

never 

recovered completely, but died at about 9.30 a.m. on the 


following morning. 

The immediate effect of a lowering of the temperature on G. palpalis is to 
cause a reduction in activity. Should the temperature fall to a point varying 
from 10 s C. to 6'5* C. the fly becomes inert, and falls to the ground as if dead. 
Partial recovery was found to occur even after half an hour's exposure in dhis 
condition to a temperature ranging from 2'.V C. to 4 3 C. Recovery from less 
severe exposures was complete, and accompanied by violent buzzing. 

In Zungeru, as will be seen on reference to the meteorological return for 1910, 
given above, such low temperatures as those used in these experiments do not 
occur. The same applies in the case of the other stations in Northern Nigeria 
in which G. palpali* is found. Practically never docs the temperature fall as low 
as 10= C.. a degree of cold which G. ptilpalii has Is-t-n shown experimentally to 
withstand for a considerable length of time. No doubt, however, the cold of 
the harmattan does play a part in the reduction of the number of tsetse-flies 
during the dry season, by numbing them so that they cannot feed, and bv 
rendering them a more ready prey to their natural enemies. 

Thk Effect or Raising the Texifebatcre. 

In considering the effect of a rise in temperature upon C. palpalit account 
must be taken of the highest temperatures to which the fly may naturally be 
exposed. On reference to the meteorological return for Zungeru, given above, 
it will be seen tfet these occur during the months covering the latter part of the 
dry season and the commencement of the rainy season, and that the maximum 
temperature recorded in 1910 was 107 F. (or 4P6 High temperatures, 

therefore, occur both when the degree of humidity of the atmosphere is low, and 
when it is beginning to rise owing to the onset of the rains ; and account of this 
had to be taken in planning ex[»eriinent*. It was also recognised at the outset 
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that a distinction must be made between shade temperatures, and those attained 
by direct exposure to sunshine. In the following experiments tsetse-flies were 
exposed to the various temperatures in glass jars fitted with a thermometer. 
Twigs on which the flies might settle were always present. It may be stated at 
once that the flies appeared to be much more susceptible to a raising of the 
temperature than they were found to be* to a lowering. In the experiment 
described above as No. 4, the fly withstood for some time a lowering of the 
temperature of 23*5° C. (nix., from 26° C. to 2*5° C,), whereas in experiment 
No. 8, a raising of the temperature only 10° C. (n'r., from 34° C., the temperature 
of the external air at the time of the experiment, to 43 -44' C.) was more than 
could be endured. , 

In direct sunlight 

(a.) In the absence of teater. 

In these experiments tsetse-flies were exposed in glass jars to the direct rays of 
the sun. Small twigs were included in the jars, but no water. The following 
experiment will indicate the nature of the effects observed. 

No. 5. — Male O. palpalii. Degree of humidity of the atmosphere — 25. 

2.4 p.m. T. 34° C. Fly exposed to direct sunlight. 

2.6 T. 38 Flv active. 

2.7 T. 40 Do. 

2.8 T. 41 Fly fell to the floor and rolled over “ as if dead.” 

2.13 — After five minutes in this condition and at this 

tem|>eraturo he was removed to a box at the tein- 
' perature of the external air. 

No recovery took place. 

Direct sunlight, in the absence of moisture, is therefore rapidly fatal to 
G. palpalis ; in this case five minutes exposure at 41° C. having proved fatal. 

(b.) In the presence of sealer. 

The present experiments only differed from those described above in the fact 
that water was present in the jars. The following are the notes of one 
experiment : — 

No. 6. Male G. palpalii. Water and twigs in the jar. The temperature of 
the external air was 31*5° C. (88*7° F.). 


12.29 p.m. 

.T. 40° C. 

Fly introduced. Active. 

12.32 

T. 41 

Fly active. 

12.35 

T. 41 

Do. 

12.37 

T. 41 

Fly active j looking for shade. 

12.40 

T. 41 

Do. do. 

12.43 

T.41 

Fly fell over on to his side, but got up again. Less 
active. 

12.44 

T. 41 

Less active. 

12.45 

T. 42 

Fly fell over again, but got up with difficulty. 

12.48 

T. 41 

Fly crawling about looking for shade, and constantly 
falling over and getting up again with increasing 
difficulty. 

28*87 


E 



66 


DR. J. W. SCOTT MACFIE— EXPERIMENTS AND 


2.54p.m. T. 41 Fly fell over and failed to get up again. Slight 

movements. 

12.59 T. 41 After five minutes in this condition the fly was re- 

moved to a box at the temperature of the external 
air. He did not, however, show any signs of life. 

In the presence of moisture therefore it would appear that G. palpalit is able 
to withstand exposure to sunlight for longer than in its absence. In this case 
25 minutes at 41° C. (105 - 8° F.) elapsing before complete immobility was 
induced, as compared with four minutes in the previous experiment (no. 5). A 
further exposure of five minutes was however fatal. 

It was observed that the first effect on the flies ofi exposure to sunlight was 
an increased activity. After a few minutes, however, they began to seek shade, 
and became less active, until finally they were reduced to an inert condition from 
which recovery, if it took place at all, was slow and often incomplete. 


When shaded from direct sunlight. 

The jars containing the flies in these experiments were protected from the 
direct rays of the sun by a covering of thick brown paper. In some experiments 
water was present in the jars, in others it was absent. 

(a.) la the absence of i eater. 

The following experiment will indicate the nature of the effects of a raising of 
the temperature under these conditions : — 

No. 7. — Male G. palpalis confined in a glass jar, wrapped in thick brown paper 
. so as to shade every part, together with a few twigs, bat no water. Degree 
of humidity of the atmosphere — 25. 


2.24 pjn. 

T. 35° C. 

Fly introduced. Active. 

2.27 

T. 38 

Fly active. 

2.32 

T. 39 

Do. 

2.35 

T. 40 

Do. 

2.38 

T. 41 

Fly resting on the floor. 

2.43 

T. 41 

Fly active. 

2.50 

T. 41-5 

Do. 

2.55 

T. 41 

Do. 

3.0 

T. 40 

Do. 

3.5 

T. 40-5 

Fly resting on the floor. 

3.10 

T. 41 

Fly fell over “ as if dead.” On shaking the jar 
got up on his legs again and moved about. 

3.15 

T. 41 

Fly resting on the floor. 

3.20 

T. 41 

Fly fell over “ as if dead," and failed to get i 
again. There were, however, slight movements 
the legs. 

3.25 

T. 41 

Slight movements still. 

3.30 

T. 41 

Do. do. 

3.35 

T. 40 

No signs of life. 
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Fly remored to a box at the temperature of the external air (35° C.), he was, 
however, dead. 

In this experiment a fatal result was only produced after an hour’s exposure to 
a temperature of 40°-41°C. This result should be contrasted with that pro- 
duced by direct sunlight. In other experiments at this temperature, when the 
flies were removed from the jars immediately they fell “as if dead,” partial 
recovery took place, but in no case was it complete. It was noticed in one case 
that the right foreleg remained useless and bent up under the thorax. 

(b.) In tKe presence of water. 

lajhe presence of water the effects of a temperature of 40° C. are perhaps a 
little less severely felt than iA its absence, as in one, experiment of this nature a 
male G. palpalis was not reduced to a condition of complete immobility by onfe 
hour’s exposure. On removal to a box at the temperature of the external air he 
made but a slight recovery, and died within three hours. In another experiment 
carried out under the same conditions 40 minutes’ exposure to T. 40°-41°C. 
proved fatal, so that the difference if it exists is a small one. 

(c.) Higher temperatures. 

Temperatures higher than those employed in the foregoing experiments 
(40 : -41 3 C.) are, however, rapidly fatal. The following experiment may be com- 
pared with experiment No. 7, which was carried out under similar conditions. In 
the latter all movements of the fly ceased, and death ensued after 60 minutes’ 
exposure to T, 40 1 -41 a C. ( 104°-105 - 8 F.>, in the former death resulted after 
only 22 minutes at T. 43»-44°C. (109'4 = -11 1-2° F.). 

No. 8. — Male G. palpalis in glass jar shaded from direct sunlight. No water 
present in the jar, but only a few twigs. Degree of humidity of the 
atmosphere— 27. 


2.16 p.m. 

T. 44° C. 

Fly introduced. Very active. 

2.17 

— 

Fly taking short flights. 

2.18 

T. 43 

Fly on his liack ; got up again. 

2.20 

T. 43 

Fly on the floor. 

2.22 

• T. 43 2 

Fly on his bark ; struggled up again. 

2.24 

T. 435 

Fly oil his hack, unable to rise. 

2.26 

T. 43 5 

Slight movements. 

2.28 

T. 43-5 

IXi. 

2.30 

T. 4.T5 

Movements scarcely perceptible. 

2.32 

T. 44 

Do. do. 

2.34 

T. 43-8 

Do. do. 

2.36 

T. 43-8 

Slight movements on shaking the jar. 

2.38 

T. 43-8 

No movements olwerved. 


Fly remored to a box at the temperature of the external air (34 c C). Died. 
Cosclusioss. 

1. Glatsina palpalis is able to withstand a lowering of the temperature to 

10-7° C. 

2. Direct sunlight is rapidly fatal to G. palpalis. 

J35« B i 
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3. When shaded, exposure for one hour to a temperature of 4Q°-4l“C. is fatal 

to the male G. palpalis. Higher temperatures are more rapidly fatal. 

4. The presence of water enables G. palpalis to withstand for a longer period the 

action of direct sunlight, and perhaps of a shade temperature of 40“-41 Q C. 

It is probable, therefore, that the diminution in the number of tsetse-flies 
during the dry season, and their limitation to the bush along the river banks, is 
due not so much to the low temperatures registered at nights during this season, 
nor to the high temperatures occurring during the days, as to the dryness of 
the atmosphere and the burnt up condition of the country. 

Notes ox the Bionomics oe GlosMxa Palpalis. 

The following more or less disconnected observations and experiments were 
made at Zungeru in Northern Nigeria during December, 1911, and January, 
1912. These months cover the height of the dry season when the tsetse-flies 
(G. palpalis) are restricted to a few shady patches of hush along the river banks, 
probably owing (as indicated by the foregoing experiments) to their intolerance of 
the dryness of the atmosphere aud the burnt up condition of the country. Of the 
flies brought to me the projiortion of males to females was as three to one, but 
whether this was due to the females beiflg actually less numerous than the males, 
or to the fact that they were shyer feeders or more cunning at avoiding capture, 
it is imjiossible to say. The fact that iu some of the temperature experiments 
the females seemed to he more sensitive than the males to a raising of the tem- 
perature may have had something to do with it, as they may have been less eager 
to fly out into the sunshine to feed and may thus have escaped capture. The 
converse, namely that the female is apparently less affected by cold, may account 
for the fact that on one occasion only, on a singularly cool and sunless day, the 
proportion was reversed, namely three females being taken for every male. 
The flies were also found to l>e susceptible to wind, and on the days when the 
harmattan wind was blowing strongly few or no flies were caught. 


Feeding and Digestion. 

In considering the processes of feeding and digestion of G. jxil/aiiis it was 
found to be essential that the flies should be naturally fed. At first, attempts 
were made to feed them on such things as the liver of a fowl just killed, or 
even on freshly shed human blond, but although the flics sometimes succeeded ill 
Bucking nourishment from them, they were not able to get a full normal feed, and 
it was at once recognised that the digestion of such meals was abnormal. In s 
few instances the flies were fed on dogs, cats and guinea-pigs, hut even on such 
animals the act of feeding did not seein to lw quite natural, and ofteu occupied as 
long as five minutes, whereas on the human body the flies seldom remained longer 
than one or two minutes, if undisturbed, before flying off fully distended with 
blood. In the caee of the guinea-pigs, the flies showed a curious reluctance to 
feed even when suffering so severely from starvation that they died a few hours 
later. The flies were therefore allowed to feed on my own fingers in all the 
experiments referred to below. 
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It baa $»en pointed out that movement plays a considerable part in attracting 
the attention of tsetse-flies, and in hie recent report on the Gambia, Dr. J. J. 
Simpson hag given several notable instances of this fact. But whilst it is 
undoubtedly the case that movement does attract the flies from a distance, I 
believe that at closer quarters some sense of smell is essential in guiding them. 
In the glass jars in which I kept my flies, at any rate, as soon as a finger was 
pressed against the gauze cover the flies came to feed, whereas they ignored any 
other similar looking body, or even the leg or back of a guinea-pig in the same 
position. Whether the body applied to the opening was moved about or kept 
quite still seemed to make no difference. 


The Act of Feeding of Glotsina Palpalit. 

The attitude during feeding is of course well known, the fly standing firmly on 
all six feet and thrusting its honey-brown proboscis vertically downwards into the 
skin, whilst the ensheathing palpi project forwards and upwards. As pointed out 
by Dr. Moiser, the fly sometimes partially withdraws its proboscis and thrusts it 
in again and again, but once a satisfactory well of blood has been tapped, the 
alxlomen fills rapidly and in from one to two minutes the act of feeding termi- 
nates, and the fly, withdrawing its proboscis, moves to one side and presently 
flies heavily away. 

In my experiments I have usually found the bite painless. Sometimes however 
il was decidedly painful, and I can only account for this by supposing that on 
these occasions the proboscis entered sufficiently near to one of the sensory spots 
of the skin to stimulate it. On the other hand there was generally some degree 
of smarting at the site of puncture after the feed was over, and it Is probably 
this which usually attracts the attention of the victim to the presence of 
the fly, which having already fed is able to escape on the first indications of 
uneasiness. 

If undisturbed, the fly feeds until the abdomen is relatively greatly distended 
and of a bright red colour, due to the blood showing through the tense and semi- 
transparent tissues. The dorsal plates of the abdomen are widely separated, so 
that the body loses its characteristic dark colour. The appearance is therefore 
somewhat different from that given in the figure of “ A Tsetse fly ( Ghssmn 
uwrsitant), after feeding" in Mr, Austen’s ** Handbook of the Tsetse flies" on 
page 93. To determine the amount of blood actually drawn up, the following 
experiments were carried out. Two or three tsetse-flies { G. palpalit ), that from 
the almost linear dimensions of their alidomens had evidently not been fed for 
some time, were stupefied with chloroform and in this condition were weighed. 
They were then allowed to recover consciousness, and when quite restored were 
fed undisturbed on my fingers. It was noticed that they almost invariably 
selected the extensor aspect, a precaution that no doubt often saves them from 
Wng crushed by a sudden flexion of the finger. They were once again stupefied 
with chloroform and reweighed. The difference between the two weighings 
represented the weight of the blood taken up, for sufficient time was not allowed 
to elapse after the feeding for any exudations to be lost, and in the condition of 
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stupefaction produced by chloroform the process of digestion appeared to be 
arrested. The following is an example of one Such experiment 

One male and one female G. palpahs , lean' and unfed. 

12 noon. Stupefied and weighed — '038 gm. 

1.0 p.m. Flies completely recovered. 

1.30 Allowed to feed on my finger, which they did readily, stupefied 

with chloroform as soon as they ceased feeding, and weighed 
—•088 gm. 

Therefore the blood taken up by one fly was : — (’088 — ’OSS)--- 2, or ‘625 gm. 
As the result of a number of such experiments the average weight of blood 
ingested by the male was found to 1* '027 gm, which, reckoning the specific 
gravity of normal blood as I '06, corresponds to 2'5 cmm. Larger numbers of 
flies were not employed in each experiment owing to the difficulty of getting them 
to feed simultaneously, and the practical impossibility therefore of preventing 
some of them exuding drops of fluid before being weighed. The advantage in 
the reductiou of the one source of error would therefore have been overbalanced 
by the introduction of another. 

The weight of the flies varies considerably with the length of time 
that has elapsed since the last meal, hut nevertheless there is- an appreciable 
difference between the weights of the unfed males and females. As a rough 
average the unfed male weighs '020 gm., and the female, which is somewhat 
larger, 028 gm. The same applies to the fed flies— they do not always engorge 
themselves to the same extent, but the average weight of blood ingested is some- 
what greater in the ease of the female. On one occasion as much as -0485 gm. 
(or 4‘5 cmm.) of blood being drawn up by a female, and -<1.1(1 gm. by a male. 
The proportion is perhaps better stated in comparison with the body weight — a 
male G. palpalii is capable of sucking up blood weighing 1"3 times his body 
weight, and a female l'(i times her body weight. 

With regard to the frequency with which the flies feed it was generally found 
that once fed they refused to bite again until about 30 hours had elapsed. But 
here again the intensity of the last meal has to be taken iDto account, for on one 
occasion a fly which had fed very fully refused to feed again until 70 hours later. 
As the flics were all confined in glass jars containing no water this shows that 
when fully and naturally fed they are able to live unfed much longer than 
the 30 hours that is sometimes given as the limit of their endurance under such 
conditions. 

Digestion. 

Having fed, the tsetse-fly settles quietly to digest. At first the under surface 
of the distended abdomen is uniformly red in the case of the male, hut the female 
always has a pale opaque spot at the distal end. In from 2 to 5 minutes however 
a pale bubble appears at ibo proximal pole situated generally just to the left of 
the mid line. This bubble shows slight movements of contraction and expansion 
as though it were influenced by some peristaltic-like action of the bowel, and 
moves gradually , o* er towards the left side, keeping all the time at the proximal 
extremity of the abdomen. On dissecting a fly at this stage, the bubble was 
found to be gaseous, and from the fact that the red tint of the blood linger* along 
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its edge long after it has faded from the rest of the abdomen, we may surmise 
that it contains oxvgen as a constituent at any rate. Two other processes are 
meanwhile observed to be going on, namely, the exudation of drops of fluid 
from the anas, and a darkening of the ingested blood. 

It is not until 2 or 3 minutes after the fly has settled down, to digest 
its meal that drops of fluid begin to be extruded from the anus. The first 
drop is often, though not invariably, of a buff 1 colour aud turbid, but the succeeding 
drops are of clear water-like fluid and are of the size of a pin’s head. For about 
20 minutes they are exuded at intervals varying from 15 to 75 seconds, the 
intervals being somewhat longer towards the end of this period. Thereafter no 
more drops are ejected for several hours, and those that follow are of a thick 
chocolate brown excrement, which on microscopical examination is found to be 
composed of little rounded bodies, staining a rich purple with Giemaa’s solution, 
and varying in size from mere dots to discs a third the size of a red blood 
corpuscle. Around many a more or less disintegrated shell can be made out 
which is probably the remains of an erythrocyte. Coincident with the extrusion 
of these drops, which are presumably the fluid constituents of the blood, there 
is a marked shrinking in the size of the abdomen. 

Soon after digestion has begun the appearance of the blood in the distended 
abdomen of the fly begins to change. Commencing at the distal end and spreading 
upwards the abdomen loses its bright red colour and gradually darkens, so that 
in from 20 minutes to hnlf an hour the last tint of red has gone. The last part 
to darken is a narrow zone around the gaseous bubble, and as has been suggested 
above, this may be due to the presence of free oxygen in it. 

Slight differences were observed in the case of the female G. palpalis. When 
fully distended with blood her abdomen appeared to be deeper, or less dilated 
laterally, than in the case of the male, and the process of darkening of the 
ingested blood was considerably more rapid. In one case the last trace of red 
colour had disap|ieared from the abdomen in 10 minutes. During the insensi- 
bility induced by chloroform the processes of digestion seemed to be arrested, no 
drops of fluid were exuded until consciousness began to return, and it was often 
as long as an hour before the last tint of red bad left the aWomen. The blood 
in one fly dissected was found to be perfectly fluid half an hour after it had been 
ingested. 


The Influence of Colour on Glossina Palpalis. 

Having previously ascertained that, in the case of the male G. palpalis confined 
in a glass jar without water at a temperature of 40' -4 1° C. ( 104 - 105 8' K. L whereas 
exposure to direct sunlight was rapidly fatal, a similar result was only produced 
after an hoar’s exposure if the jar was shaded from the direct rays by a covering 
of thick brown paper, some experiments were carried out to determine whether 
under similar conditions different colour* would produce different results. Male 
G. palpalis flies were therefore exposed to a temperature of -ttV’-tr C. in glass 
jars shaded respectively with red, green, blue and yellow paper covers. No water 
was present in the jars. In the case of the red, yellow and blue cover*, after an 
hour’s exposure the flies seemed to be none the worse, and remained very active 
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throughout the experiments. In the case of green however, after an hour’s 
exposure the fir was showing evident signs of distress, and by continuing the 
experiment for a further 18 minutes he was killed. The details of this experi- 
ment were : — 

Male G. palpalis, unfed, in jar shaded by an apple green cover. 

No water. Temp, of air — 32“ ('. 


1.15 p.m. 

T. 41“ C. 

Fly introduced. Active. 


1.30 

T. 41 

Fly active. 


1.45 

T. 40 

Do. 


2.0 

T. 40-5 

Fly quiet on floor. 


2.5 

T. 41 

Do. 


2.10 

T. 41 

Do. 


2.15 

T. 41 

Fly fell over on to his back, but got up again at 
when the jar was gently shaken. 

once 

2.20 

T. 41 

Fly quiet on floor. 


2.25 

T. 41 

Hardly able to stand. 


2.30 

T. 40-8 

Fly “ as if dead.” Slight movements of the 

boscis onlv. 

pro- 

2.33 

T. 41 

These movements ceased. Proboscis depressed. Fly 
removed to a box at the temperature of the 
external air, but he was dead. 


Bearing in mind the rapidly fatal result of exposure to direct sunlight, it is rather 
remarkable that in the semi-darkness of the jars shaded by thick brown paper a 
temperature of 40°-41“ C. should have had a more serious effect on the tsetse- 
flies than in jars shaded by the various coloured papers. In one typical 
experiment with a fly in a jar shaded by thick brown paper signs of distress were 
noticed after 35 minutes, and the fly was dead after a further exposure of 
25 minutes. 

Zungeru, January, 1212. 
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NOTES ON THE MOSQUITOS OBSERVED AT BOLE, 
NORTHERN TERRITORIES, GOLD COAST. 

By Db. A. Isgbam. 
li'eit African Medical Service. 

Bole is a small town situated just north of the 9th parallel N. lat. and about 
15 miles from the Black Volta, which forms the western boundary of the 
Northern Territories of the Gold Coast. 

The town lies in a basin-like depression surrounded by ironstone ridges which 
rise to a height of 300 to 4C0 ft. a bore the bottom of the valley ; a less elevated 
spur projecting into the depression from the north-west gives the valley the shape 
of a crescent. Bole is built at the foot of this spur very near the centre of the 
concavity of the crescent. During the rainy season the water drains off the 
surrounding ridges and collects in a swamp, which, following the contour of the 
valley, forms a crescent round the town ; this swamp persists for about seven 
months of the year, from the beginning of June to the middle of December. 
Along the edges of the swamp and around either end the natives have dug 
numerous water-holes. Many of these were made a generation ago when the 
town extended over a larger area than it does at the present time, and though no 
longer used by the natives they have not been filled in, so that they form ideal 
breeding pools for mosquito larvae. The majority of these water-holes are 
circular in shape, from 3 to 6 feet in diameter and 3 or 4 feet in depth ; usually 
they contain perfectly clear water and frequently have masses of algae growing 
in them. The country in the Bole valley is covered with orchard bush and 
grass ; many of the water-holes have been dug at the base of trees, while towards 
the latter end of the rains the grass has become so long as to overhang others, 
so that excellent shade is afforded for the growing larvae. 

In addition to the water-holes there are several borrow-pits from which the 
mud to form the huts of the town has been taken j these arc much larger than 
the water-holes, being 20 to 30 yards in circumference and 3 to 8 feet in depth. 
All these borrow-pits become filled with water dnring the rains, and this water 
is more liable to contamination by animal excreta, as, owing to the less steep 
banks, cattle prefer to drink at these pita rather than at the water-holes. The 
surface of the water in the borrow-pits is usually covered with a luxuriant growth 
of a certain plaut which has succulent green leaves and trailing roots.* As 
explained subsequently, in my notes on Maneaniouitt nniformit, the plant appears 
to play an important part in the development of the larvae of this mosquito. A 
single plant may attain a diameter of five inches and have roots six inches long ; 
it therefore provides admirable shade for the developing larvae where there are 
no overhanging trees or grass. 

Samples of water were taken twice weekly from several of the water-holes and 
from the borrow-pits from the middle of June to the end of December, and the 

* [Hr. E. 0. Baker, of the British Mosaoa, bat kindly identified this plant as Piaia arvlkuct, 
L , an Aroid which is widely distributed through Asia and Africa.— Ed.] 
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larvae collected from these samples were bred out after separating the species, so 
far os possible. Many of the larvae were easy to rear, so long as they were given 
fresh water from their native pool frequently, and rare was taken to remove 
the larvae of other aquatic insects, such as dragon-fiies, which prey upon them. 
Other larvae did not thrive so well ; for example, quite two-thirds of the 
Myzorhynchis larvae died after living several days in the breeding vessels without 
appearing to grow at all. 

The station at Bole is distant about 600 yards north of the town and some 
500 yards from the nearest water-holes, although at the height of the rainy 
season a small marsh forms within 100 yards of the quarters, in which larvae of 
Myzomyia funesta have been found. • 

A collection of mosquitos which found their way into the Medical Officer’s 
quarters was made and in the order of frequency of their occurrence these 
appeared to be : — (1) Mansonioides unifvrmit, (2) Culiciomyia nebulosa, (3) 
Myzomyia Jimestu, (4) Myzomyia costalis , and (5) Stegomyia fasciata. 

Examples of all the species bred were sent to the Entomological Research 
Committee, and I am much indebted to Mr. F. W. Edwards, of the British 
Museum, for kindly identifying them. 

Notes on the early stages. 

1. Myzorhynchus mauritianus, (irp. and paludis, Theo. 

Larvae found from June to December in water-holes shaded by overhanging 
grass or having water-weed growing on the surface ; also found at the edges of 
the swamp. The larvae may lie very dark grey in colour, showing lighter bands, 
or a beautiful grass-green, when the palmate hairs may be easily seen with the 
naked eye. When the larvae are dark in colour, the pupae are also dark ; and 
similarly when the larvae are green, the pujiae are green. 

I have been unable to distinguish l>etween the larvae of if. mauritianus and 
M. paludis; and it appears to me also that in the perfect insects specimens may 
be found that are intermediate between the two forms. 

These larvae are difficult to rear in artificial conditions, and quite two-thirds 
of them died liefore pupating. 

2 . Nyssorhynchus squamosus, Thco. 

Larvae found in water-holes containing clear water overhung with grass, from 
September to December. The larva is of a green colour and resembles that of 
A. teat son i, Ldw., but has palmate hairs on segments 2-7 (rudimentary on 1st). 
Pupa of a green colour. 

3. NyBsorhynchus watsoni, Edw. var. 

Larvae found from September to December in shaded water-holes which often 
contained filmy algae, The larva is green in colour and resembles that of 
A. sijuamosus, but may be distinguished with a pocket-lens, as it has palmate hairs 
only on segments 3 , and these are like the palmate hairs of M. paludis to some 
extent. The pupae are greet; and not distinguishable from those of the preceding 
species. 
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4. Mysomyia funesta, Giles. 

The commonest Anophcline larva, found in almost ail water-holes containing 
clear water, and also in the swamp. It occurs from June to December, but is 
commonest in August and September. Both larva and pupa are almost black 
in colour, though the pupa when first hatched ghows transverse lighter bands and 
the larvae inav show white markings on the thorax and abdomen. 

5. Myzomyia costalis, Lw. 

Larvae found chiefly in one water-hole containing opaleBcent water, but at the 
height of the rains they were fquod in the hoof-marks of cattle and in puddleB 
containing muddy water in tjhe neighbourhood of the swamp. They were common 
from June to September, almost absent in October, and occurred rarely in the 
larger water-holes during November and December. 

6. Stegomyia sugens, Wied. 

Larvae very common in shallow rock-pools throughout the rainy season ; after 
the middle of October they were found scantily in some of the water-holes. 
Both larvae and pupae arc very dark in colour, approximating to the colour of 
the bottom of the rock-pools. 

7 . Stegomyia fasciata, F. 

The larvae of this species were found in native water-holes from June to 

December. 

t*. Ochlerotatus nigeriensis, Thco. 

The larvae were only found for two days during November in a muddy pool 
formed by a shower of raiu. They looked like the larvae of Strgomgia tugent, but 
as the larvae of that mosquito usually occurred iu clear water, they were collected 
and bred out. The larva is very dark in colour aud has only a short siphon- 
tulic ; the pupa is also dark, and active. 

It. Aedomyia catasticta, Knab. 

Larvae found in a borrow-pit containing clear water, overgrown with the same 
water-plant [f’iitia ilratiotn] which senes as a protection for Mantonia larvae ; 
September to December. If disturbed wheu iu a glass vessel the larra desceuds 
to the bottom and will remain below for many minutes, lying with the ventral 
surface uppermost, seemingly balanced on its siphon-tube snd the dorsum of its 
thorax ; it appears to feed in this position. The pupa shows a curious chequered 
pattern on the thorax when newly formed. 

10. Mansonioides uniformis, Theo. 

Larvae only found in borrow-pits containing fairly clear water, overgrown 
with a water-plant [Hittia tlratiolft], To secure the larvae it was necessary to 
scoop up pieces of the plant in the dipper and shake these vigorously before 
extracting them from the water ; the larvae were then readily picked out from 
the sediment which settled at the bottom of the dipper. 

The larvae are pearl-grey in colour, with a peculiar conical black-tipped siphon- 
tube and a longish anal segment, with dorsal dbd ventral plumes extending 
outwards almost at right angles, giving it a T-shaped appearance. They 
progress with a wriggling movement like a Stegamgiu larva. 
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Placed in a glass vessel containing water and the water-plant from their native 
pool the larvae may be watched attaching themselves by their siphon-tabes to the 
roots of the plant below the surface of the water. Having attached themselves 
they will remain under water for an indefinite period ; I have watched larvae in 
the same position for 45 minutes. Owing to the roots of the plant and the larvae 
being almost alike in colour the latter are not easily recognised when attached, 
and the plant may be readily lifted out of the water and replaced without 
detaching the larvae, a fairly vigorous shaking being needed to induce them to 
let go their hold. Like that of Aldomyia cataatieta, the larva of Mansonioidet 
frequently feeds with the ventral side uppermost. Occurrence — June to 
December. ■ 

The pupae are capable of bringing their trumpets together like a pair of 
pincers, and they also grasp the roots of the plant by means of these. They do 
not remain below constantly like the larvae, but when once attached a vigorous 
shaking is needed to displace them, as in the case of the larvae. 



Fig. 1.— Early stages of Watmmoiia um/omu, Theo. ; (a) Ism, dorsal view ; (b) terminal 
segments of larva ; (c) pops, lateral view ; (it) ansi plates of pupa. 

The following is a detailed description of the larva : — 

Pearl-grey in colour, and about 4 mm. long. The head is large, but not so 
wide as the thorax ; the antenna has a dark plume of plumose hairs about one- 
third of its length from the base and two stout bristles at two-thirds of its 
length ; there are two short terminal hairs and a blunt stout bristle at the apex. 
The brushes are well developed and the face shows plumes. The thorax has 
the usual plumose hairs. 

The siphon-tube is conical in shape, and rather more than twice as long as 
broad ; its apical third is very dark and highly cbitinised, appearing to be 
movable on the bjsal portion. At the junction of the dark apical portion, on the 
dorsal surface, are two stout curved bristles terminating in sharp points, while on 
the ventral surfadc there are two dark straight hairs. A crown of booklets 
surrounds the orifice of the siphon-tube, those on the dorsal aspect fnqneatly 
having two belts. In imperfectly cleared specimens these hooklets appear to be 
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connected with nods passing through the dark portion of the tube ; as muscular 
bands pass up the basal portion of the tubes, possibly the hooks are capable of 
being extruded and retracted. The dark portion of the siphon-tube also exhibits 
a peculiar serrated outline on the dorsal aspect, when seen from the side, and 
there is a corresponding but much finer grooving visible On the ventral aspect in 
one of the specimens, suggesting that this apical portion of the tube may be bent 
dorsally. The siphon-tube has a plume of simple- hairs half-way up on either 
side ; there is also a subsiphonal plume of simple hairs. The comb is curious, 
consisting of only two stout blunt-ended bristles. 

The anal segment is about as long as the siphon-tube, and has a stout ventral 
beard of simple hairs and wpll developed plumes on the dorsal edge. There are, 
in addition, four tufts of hairs along the ventral aspect, and four short anal 
papillae. 

The mature larva shows on the ventral surface two very stout, highly 
chitinised hooks, which are evidently the hooks which are risible within the 
trumpets of the pupa and by means of which it (the pupa) attaches itself to 
the roots of the water-plant, as mentioned already. 

11. Culex quasigelidus, Theo. 

Larvae found from October to December in borrow-pits containing clear 
water, overhung with grass and covered with algae. The larva is banded 
alternately light and dark ; the pupa very dark. This species is difficult to rear 
in artificial conditions ; it takes long to pupate and the insect often fails to 
emerge from the pupal case. 

12. Culex ager, Giles, var. ethiopicua, Edw. 

Long-siphoned larvae of a green colour, found in water-holes containing clear 
water, in which were floating semi-submerged, filmy algae (Spirtyyra /). June to 
December. The pupae have forwardly-directed trumpets with large openings. 

13. Culex duttoni, Theo. 

These larvae were obtained in many of the water-holes which contained some- 
what foul water; they were also to be found in domestic cooking utensils 
whenever water was allowed to accumulate in them for a few days. Occurrence — 
June to December. 

14. Culex annuliom, Theo. 

The larvae occnr in clear water, containing filmy algae, and are green in colour 
with a long siphon-tube ; they are difficult to distinguish from the larvae of 
Culex ager, with which they are often found. Occurrence — July and December. 
The pupa has forwardly-directed trumpets with a large aperture. 

15. Culex univittatus, Theo. 

The commonest Culicid larva, found in nearly ail the water-holes from June 
to December. The pupa is small, with the sides of the thorax almost parallel. 

16. Culex inTidioeua, Theo. 

Larva chiefly found in July, August and December; it has a superficial 
resemblance to that of the preceding species. The pupa is larger than that of 
C. umeiltatui and has the sides of the thorax rounded. 



78 DR. A. INGRAM— NOTES ON THR MOSQUITOS OB8EBVRD AT BOLE, &C. 

17. Mimomyia hispida, Theo. 

The larva of this species was not recognised. Pupae were found in November in 
the same horrow-pit as the Mansonioidea larvae. They have rather tong curved 
trumpets, directed forward, the tips of .which are pale j the' anal plates are dark 
and show spines and a white spot like the pupae of M. mimomyiaformia. 

18. Mimomyia plumosa, Theo. 

Large larvae, found only for one week during November, in the same borrow- 
pit as the Mansonioidea larvae. These larvae were very scanty. The pupa has 
curved, forwardly directed, long trumpets, with a white apical piece ; the anal 
plates are dark with a white spot, as in M. hispida. 

19. Mimomyia splendens, Theo. 

The larvae are like those of Ingramia malfeyti, Newst., but larger, having a 
dark head and dark thoracic plumes. They were found in borrow-pits covered 
with water-plant [/h'sfia] during October, November and December. The pupa 
has long, straight, dark diverging trumpets, and is green in colour. 

20. Ingramia malfeyti, Newst. 

•Small larvae, found in most of the water-holes containing clear water with 
plenty of shade, from June to December, but at no time very numerous. The 
larva has a dark head and long black thoracic plumes, but is otherwise of a very 
pale green colour. The pupa is also pale green in colour and very active. 

21. Uranotaenia balfouri, Theo. 

A very short-siphoned larva (with marked stellate hairs) found scantily from 
June to December; commonest in August, in certain water-holes containing 
water of a yellowish tinge and often having an iridescent surface film. The 
larva is dark, with a rounded black head and thorax. The pupa is small and dark 
brown in colour. The species is difficult to rear in artificial conditions. 

[In addition to the foregoing, Dr. Ingram lias also succeeded in breeding the 
following species : — Culrx t wipes. Grp., C. graliumi, Theo., C, arpenteopimetatus, 
Vent., Culiciomyia nebuksa, Theo., and Mimomyia mimomyiaformis, Newst. — Ed.] 
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A NEW WEST AFRICAN SPRINGTAIL. 

Br Professob Georoe H. Cabpehteb. 

Royal College of Science, Dublin. 

Among various insects collected on behalf of the Entomological Research 
Committee by Dr. R. W. Gray in Southern Nigeria, a large number of minute 
Collembola, all belonging to the same species, and taken at Benin City on June 
9th, 1910, have been sent to me for identification. So little is known of Tropical 
African Collembola, that no surprise could be felt when the insect proved to 
belong to an undescribed species. Dr. Gray gives no information as to the kind 
of locality in which this springtail was found, or whether it was in any way 
injurious. In Europe, however, in recent years, students of economic zoology 
have come, more and more, to recognise that many species of Collembola feed on 
living plant tissues 1 * * as well as on the decaying vegetable and animal refuse which 
forms the usual food of their order. It seems fitting therefore that an account 
of the insect should be published in this Bulletin, if only to call the attention of 
entomologists working iu Tropical Africa to the scientific interest, and probable 
economic importance of springtails. 

Order COLLEMBOLA. 

Family Extomobbtidae. 

Sub-family Isotominu. 

The new species from Benin belongs to the genus Ieotoma in its older and 
wider sense. This exceedingly widespread genus (represented in Franz Josef 
Land and South Victoria Land) includes springtails of typical build without 
scaly covering, with the third and fourth abdominal segments approximately 
equal in length, and with simple, ovoid, post-antennal organs on the head. As 
the fifth and sixth abdominal segments are fused together, and the abdominal 
sensory bristles simple, this species falls into the sub-genus Isotomina, as dis- 
tinguished by Burner.* In a paper on African Collembola,* the same writer 
mentions the absence of records of Iiotomae from Central and Southern Africa. 
Wahlgren 4 * has however described lsoloma lineata from Cairo, and /. 
bitHberculata from Khartum. Neither of these is closely allied to the present 
species, having the sixth abdominal segment distinct from the fifth. 

1 F. V. Theobald. *“ Springtaila ' (Collembola). Tboir economic importance, with notes on 
some unrecorded instances of damage.” ler Ombres International d'Enloraologie t Bruxelles, 
1910), vol. ii, pp. 1 -IB, pla. i.-iii. Also in “ Report on Economic Zoology” for year ending 
September 30th, 1910, S. E Agricultural College. Wye. 

' C. Burner, " Nous altweltlicbe Collemboleii, nebat Bemerkungen tor Systematic der 
Isotominen und Entomobryinen,” Sitaab. Gmellsch. Naturfonch. Fieunde, Berlin, 1903, 
pp. 199-181 

1 C. Horner, “Collembolea ana Oatafrika, Madagascar und Sudimerika” (in Voelukow's 
Reiae in Oat-Afrika, Bd. ii), Stuttgart, 1907. 

4 E. Wablgren, 11 Apterygoten aua Aegypton und dem Sudan” (in Results of the Swedish 

Zoologies] Expedition to Egypt and the Whits Nile, 1901), U pea la, 1906. 
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Isotoma (Isotomina) fasciata, ep. nov. (figs. is). 

Length - 7 mm. Feelers as long as head ; second and fourth segments Bub- 
equal,' third somewhat shorter. Eight ocelli on each side, the inner anterior two 
larger than the others ; post-antennal organ broadly oval, slightly less than a 
large ocellus in diameter (fig. 2). Front foot with one tenent hair (fig. 4), hind- 
foot with two (fig. 5). Foot-claw untoothed, slender and slightly curved ; em- 
podial appendage short, tapering, with very narrow lamella. Fourth abdominal 



hoioma fanciatu, *p. nor. 

(1) side-view of insect, x 75; (2) ocelli and post-antenna) organ of right side, x 470 : 
(3) mandible, x 470 ; (4) tip nf fore foot with claw, x 470 ; (5) tibio-Ursus of hind leg. 
X 470; (6) catch, x 470; (7) dens and mucro, side-view, x 470; (8) dentes and 
macrnnea, dorsal nc-w, x 470, 


segment If times as long as third (fig. 1). Catch with bristle on basal segment 
(fig. 6). Spring with dens and mucro nearly half as long again as manubrium 
(fig. 1). Mucro short, with terminal, dorsal, and lateral upturned teeth (figs. 7, 8). 

Colour white, with bright blue transverse hands on the thoracic and abdominal 
segments, and blue markings on the feelers and head. 

Southern Nigeria: Benin; numerous specimens collected by Dr, R. \V. 
Gray, June 1910. 

Types in the British Mcseum. 
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THE TRANSMISSION OF PATHOGENIC MICRO-ORGANISMS 
BY FLIES IN SAINT LUCIA. 

Bt Lucius Nicholas, B.A., M.B., B.C. (Cantab.). 

The mechanical conveyance of germs by flies and other insects is of importance 
not only to the sanitary officer, but to the agriculturist and even to the merchant, 
for the more the matter is enquired into, the more numerous become the cases in 
which the origin of fermentation or disease in plants and animals can be traced 
primarily to this agency. Whatever may be the significance of this question in 
temperate climates, it is obviously of far greater importance In the tropics, where 
insects are present in greater profusion throughout all seasons of the year. The 
subject certainly merits more attention than has yet been bestowed upon it. 

Flies undoubtedly plays an important rule in those countries in which dysentery, 
typhoid, cholera, yaws, ulcers, intestinal worms, &c., are common ; and when we 
consider how often tubercle bacilli are found in the faeces of tuberculous patients, 
it is quite possible that even such a disease as this may at times be conveyed 
to the uninfected by the agency of these insects. 

The insects which come in contact with, and find nutriment in, human excre- 
ment, obviously demand considerable notice from those engaged in the study of 
sanitation. The degree of importance of each species in this respect varies within 
wide ranges and is dependent upon a number of factors. The flies undoubtedly 
head the list, for although there are a number of other insects, such as ants, 
I'socioak and Colcoptera, which are also found in these surroundings, they are 
pot usually so likely to be a danger to man by coming in contact with his food 
and water supply. 

In trnpical countries w here the lower classes are often unacquainted with the use 
of latrines, swarms of flies are bred in the faecal deposits ; some of these will be 
found upon food, and in dry weather numbers will be found flying around pools 
and water supplies, ami can be observed alighting at the edge of the water to 
drink. Some of these species for filthy associations far surpass the common house- 
fly (Mutca domtUica\ which rarely, if ever, is found breeding in human stools, and 
which docs not naturally seek this matter when there is an abundance of other 
food. Some species have become adapted to breeding in this situation and are 
not found elsewhere. 

.V«ica do inert ico is not well adapted for experiments to discover the exact 
relationship of micro-organisms to flies, on account of difficulties in breeding it. 
Many other species are far more favourable for this work. I have now carried 
out in Saint Lucia numerous experiments with flies and pathogenic organisms 
in the attempt to ascertain how long flies are likely to be infectious and whether 
the infection is present through more than one stage of their life-history. The 
germs used were the typhoid bacillus and several others of those that do not 
ferment lactose, besides such organisms as BaciUtu prodigiottu and Staphy/ococcm 
pyogenu var. aureus. 

The experiments were conducted by exposing human stools in various places 
on different days for about ten hours, after which time it would be found that 

tan f 
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numerous oy a and larvae of flies had been deposited upon them. In all, twenty- 
five masses were used and approximately 18,000 flies hatched out, excluding 
winged and wingless Phoridab, which formed a later hatch j this gives an 
average of 720 for each stool. The flies comprised only the following Bix Bpecies, 
which have been kindly determined by Mr. E. E. Austen, of the Entomological 
Research Committee. 

Drosophilidae. Tachinidae. 

Drosophila melanogaster, Mg. Sarcophaga aurifinis, Walk. 

Bobboridae. Sarcophaga tp. me. 

Limosina pundipennis, Wied. Sarcophagula tp. ine. 

Sepsidae. 

Sepsis sp. inc. 

The Sepsis was very numerous on all occasions. The Drosophila does not 
usually breed in this situation ; its larvae can be found in all kinds of fermenting 
or decaying fruit and vegetables. It has some connection with the fermenting of 
cocoa, and during the cocoa crop or the mango season it occurs in large swarms. 
Numbers of them are found in houses in the country, where they settle on 



Fig. 1 . — Drotophifo melann/jaater, Mg. X 16. 


all forms of food or drink, and they arc also found swarming round latrines in 
search of undigested vegetable matter. The Limosina is by far the most 
objectionable of them all, as on every occasion on which it was caught its 
abdomen wag found to be distended with pure faecal matter. In 26 out of 100 
specimens, taken in different situations, I have obtained the ova of the worms, 
Ascaris lumbricvides, Necator americanus , or Trichorephaltts ditpar. 

All the above three species lay eggs which they force into the faecal matter, 
two prolongations of the egg-covering alone protruding. The larval period is 
short and followed by a longer pupal period. 

All the Tachinid? deposit comparatively large living larvae, which immediately 
crawl into the mass ; again the pupal period is longer than the larval. In 15 
pregnant females of the Sarcophagula dissected, the lowest number of larvae 

found was eight and the highest 21. 
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One characteristic of the larvae of these six flies, which is of considerable 
importance, is that they all attempt to get well away from their breeding ground 
to pupate in the bosh, or under stones and other object* in the neighbourhood. 
The larra of Limosina punctipennis possesses the “ hold and let go ” mechanism 
for this purpose, so that by uniting its head and tail ends and then abruptly 
straightening itself out, it is able to hurl itself well clear of its breeding ground. 

The following table summarises a few points observed in connection with the 
six species under consideration. 


— 

No. of times found 
in 25 inspections. 

Egg or larva 
deposited. 

Larval 

period. 

Pupal 

period. 

Sareophagula ip. 

24 

larva 

3-5 days 

5-7 days 

Sarcopht/g-i »p. 

18 

larra 

6-7 davs 

G-9 davs 

Sarcopkaga auridnit ... 

22 

larva 

8*11 davs 

10-13 'lavs 

Sept it »p 

25 

<*8 

6-4 days 

2-4 davs 

Drowphila mthtnogntttr 

1 


2-3 days 

i 3-5 days 

i lAmonim punch penu it... 

25 


2-4 days 

2-6 days 


The undetermined Sarcophaya and the Drosophila are frequently found upon 
food, and the others, with the exception of the Sepsis, have occasionally been found 
upon provisions in houses. They are all of them liable to infect water supplies, 
especially in dry weather. 

Experiments to elucidate the relations of lame and pupae of the flies 
to micro-organisms. 


Experiment I. 

(a.) Twelve larvae of the Sarcophuyttla, which had just left faecal matter to 
find a protected situation in which to pupate, were placed in a sterile vessel for 
two hours to allow digestion and natural cleaning processes to proceed. They 
were now each in turn seised with forceps and the two ends snipped off with 
sterile scissors ; these cut surfaces were now burnt with a hot needle to sterilize 
them, and a serrated platinum needle was passed through one of these burnt 
ends, the interior of the maggot being removed ami transferred to five cubic 
centimetres of sterile peptone broth. This was then ground up with a glass rod 
and a number of plate cultures were taken from a definite quantity of the pre- 
paration. In the 12 cases the number of micro-organisms which grew as colonies 
varied, but not more than 31 per cent, from the two middle numbers. The total 
number of colonics for the twelve maggots were reduced to the number 100. 

(B.) Twelve pupae approximately 24 hours old were taken ami similarly treated 
as the larvae in (a.). The numbers of their colonies were compared with the 
numbers in (a.) and gave 26 per cent. 

(c.) Twelve pupae approximately 48 hours old were then taken and gave five 
per cent of (a.). 

(d.) Twelve pupae approximately four days old gave a result of less than 
0-4 per cent 

33817 F i 
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(b.) Another 12 pupae which were about to hatch out gave the following 
colonies for two and a half cubic centimetres of the broth : — Five pupae gave 
between 10 and 40 colonies ; seven pupae gave less than 10 colonies, and of these 
two gave only two colonies each, and another was sterile. 

There are certain possibilities of error in this experiment, but it is at least 
sufficient to show definitely that during development the, fly possesses very great 
powers of destroying micro-organisms. The experiment when repeated with 
another species of fly ( Sarcophuya ) gave similar results. 

Experiment II. 

A number of faecal masses were mixed up with eihulsions of Bacillus typhous, 
or an organism of this group which did not ferment lactose and which I had 
recently isolated from a stool, or Bacillus prodiyiosus , or Staphylococcus pyoyenes 
var. aureus. They were now exposed to flies and attempts made to trace the 
organisms through the resulting larvae and pupae. 

When the organism could be isolated from the breeding material it could be 
isolated from the larvae if they were used at once, but even in the faecal matter 
these organisms became progressively less, though I obtained the typhoid organ- 
ism for 17 days, using the malachite green method. 

If the larvae were removed for a few hours before experimenting with them, 
the germ could not always be grown. Thus, after four hours the typhoid bacillus 
was obtained five times in 12 attempts ; Bacillus proiliijiosus was obtained twice 
and the Staphylococcus seven times. In none of the experiments did I succeed 
in isolating any of these organisms from the interior of a pupa. 

Experiment III. 

(a.) A very large number of pupae were transferred to a sterile glass basin. 
On the day that the flies were due to hatch out they were carefully examined : 
one or two were seen to be about to hatch out : these were removed, and ns the 
head of the Hy appeared it was seized with sterile forceps, pulled out, and placed 
in peptone broth, and from this plate cultures were prepared. In all, 12 flies 
were examined ; from It) one or two colonies grew ; two were sterile. 

(b.) Recently hatchcd-out flies which had not fed were transferred to a dry 
sterile vessel fur two days, then they were chloroformed, the heads and ends of 
the abdomen were snipped off, the interior extracted and smeared upon agar- 
agar, Not in one of 12 cases did a single colony a; pear. 

This complete sterility of starved newly hatched flic* appeared so extra- 
ordinary considering their recent associations, that another series was used, a 
different fly ( Sarcophaya ) employed and killed hy smashing the head between 
forceps, to eliminate the possible action of a killing vapour. Ten out of the 
12 were sterile to agar-agar, and only a few colonies appeared in the other 
two cases. 

Thus, with flies hatcliing ont from faecal matter, there are two important 
points : — 

(1) their moving away from the matter in order to pupate ; (2) their power 
of destroying micro-organisme during their development. 
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Therefore, for practical cousiderations, as regards the conveyance of organisms 
causing disease, a freshly hatched fly may be considered as probably sterile,* and 
there is not much likelihood of its acquiring these organisms by contact with the 
material in which it bred. 



Observations on the transmission of micro-organisms by adult flies. 

The period of the infectivitv is very different during the imaginal stage of 
the fly. 

If the common house fly (Musca liomeslicu ) is placed in a cage and its food 
infected with an organism, this organism can easily he isolated from the fly for 
'24 hours afterwards, but it will lie found that this period of starvation lias greatly 
reduced the number of organisms in its intestinal tract. 

I have elsewhere described an experiment with the “ ulcer fly " ( Oseinis pullipet, 
I.w,), in which the fly was fed upon pus from a boil caused by Staphylococcus 
pyogenes var. minus, and this organism was cultured from the fly 24 hours after 
it had fed. I lielieve that the. majority of cases of yaws (framboesia) in the 
West Indies are caused by the inoculation of surface injuries by this fly. They 
feed only on the skin discharges of man and other animals, and though rare iu 
the town of Castries, they are very numerous in the country district* of St. 
Lucia, and can be seen hovering round the bare legs and arms of labourers, 
searching for abrasions or the secretions of the sweat and sebaceous glands. The 
persistence of these little flies is extraordinary ; they must be brushed off by 


* (Mr. A. Bacot has recently proved Proc. Ent. Soc, Loud. 1911, p. 497) that in the case 
of domatiea, if the larva be infected with Bacilltu pyoeyoiww, the infection may be 

carried right through to th* newly emerged imago, positive results having been obtained by 
him in every instenoe. In view of thin, it teems probable that l>r. Jtieholls has underestimated 
the significance of the fact that in hie experiment with Sorgo/thnya a similar transmits) oo took 
piece in 2 caste out of 12,— Ed,} 
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actually touching them, aad they Trill immediately return. If undisturbed, they 
engorge themselves with pus, blood, serum or sebaceous secretion, until their 
abdomens are greatly distended. 



Fig. 3.— COWnispn/O/vs, Lw. x 16. 


The “ vegetable fly ” (Drosophila melunagaster, Mg.) is always found swarming 
round fermenting cocoa, and I have obtained, by cultures and saccharine medium, 
the cocoa yeast (Saccharvmycts theobromne) 24 hours after the fly had fed. 

It is extremely difficult to carry on these experiments for any length of time 
as most flies quickly die in captivity, and naturally, feeding introduces an error, 
as the fly infects its food and thus reinfects itself. 

Limosina punctiptnnis* lives and breeds almost exclusively upon human excre- 
ment, and in exposed places swarms of this little fly will be found. The only 
other situations in which I have caught it have been water-|K)ols, rivers, and 
ravines in very dry weather, when it will fly a considerable distance in search of 
water. After a long period of dry weather 1 placed a small pan of water in a 
patch of “ hush ” to which labourers were accustomed to resort, and in which 
these flies were consequently plentiful. Siam numbers of them were seen alight- 
ing on the vessel at the edge of the water and drinking ; the next nearest water 
was about 100 yards away, and here also the flies were seen. The pan of water 
was left here for several hours ; it was then removed and examined for faecal contam- 
inations by means of cultures, and Uut'illtis mli rojjtmunis was obtained. This 
experiment was repeated upon two other occasions, and in one of these cases the 

0 [Mr. E. E. Austen has kindly supplied the following note on a. I yuni'i'jmnnn^ Wied.: — 

“This species occurs throughout the Tropics, from Brazil to Formosa. Originally descriissi 
from a specimen from the * East Indies/ it has since been met with in South Fortunes and 
North-West India, Java (on excrement, apparently of s monkey J. G. H. de Moijero, Tijdachr, 
v. Eat, LIV, 1911, p, 42.,), Hawaii (2,000-4,600 ft ). West Africa. Cuba, St. Vincent, and 
Brazil. Oaten Sackcn, who foond the fly ** abundantly in Calm/' and redescribed it under the 
name Borborus vtmliaui, regarded it as proUble that the insect had been carried from Africa 
to Cuba in slave-ships, — a hypothesis which may be correct, bat is naturally incapable of 
proof."— E d.] 
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same organism was grown. Needless to say that both the Teasel andjthe water 
were sterilised, and control samples were kept in sterilised bottles. 



It may therefore be concluded from the foregoing that flies are able to carry 
pathogenic organisms from man to man, and from infected material to human 
food and water, and infection may lie conveyed which was acquired 24 hours pre- 
viously j blit flies cannot carry organisms, which are pathogenic to man but 
saprophytic to themselves, through their phases of development. 

Some natural enemies. 

The amount of flies and other insects destroyed by birds, frogs, lizards and 
other creatures, cannot be gauged, and the only manner of arriving at some kind 
of estimate is by examining the stomach contents of a large number of these 
animals. As a result of thus investigating certain birds, frogs, and lizards, I have 
come to the conclusion that flies are destroyed in far greater quantities by small 
frogs and lizards than by birds in this island. 

Parasites which appear to harm flies are not numerous. Various acari are 
found upon them, but the only one which seemed to destroy the life of the insect 
was a small brown-coloured species which is very common upon the common 
house fly (Miucn damet licit). Flies sometimes appear to be parasitized by fungi, 
but this is a subject which requires much further research. 

In their larval and pupal stages their worst enemies are ants. If these find a 
breeding ground they will carry ofT all the larvae and pupae, and I have lost the 
entire number in several experiments in this way. Under more natural conditions 
a number of factors prevent this action of ants from becoming very great. 

There are certain very small parasitic Hymenoptera of the family Ciialcidi- 
dak which Are probably of some service in keeping down the numbers of some of 
the flies here considered. Thee* insects deposit their eggs in the body of freshly 
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hatched larvae. This appears to have no effect upon the growth and development 
of the host until it pupates, when the egg hatches and the resultant guest larva 
undergoes its development at the expense of the pupa. In a number of eases 
the period of time from laving the egg to the emergence of the Hyrnenopteron 
varied from 22 to 28 days. On one occasion 500 pupae of the three Tachinid 
flies mentioned above were placed in a vessel and 126 female ChaLCIDIDae 
hatched out. 

I have seen a female Chaleid seize a larva of a Sanopka ya by her hind legs 
(fig. 5) and with extreme rapidity arch her body and insert her ovipositor. The 
egg is now laid (not down the ovipositor) and by means of two mobile organs in 
connection with the ventral plate, the Chaleid manipulates at the spot pierced by 
her ovipositor; apparently this is for the purpose of guiding the egg to its 



Fig. 5.— Chaleid ovipositing in larva of Sarcnphaga. 

situation. The egg reaches the interior of the host by its own action. In form, 
it is pear-shaped, with a ductile stalk having a slightly knobbed end. When the 
egg is first laid the stalk is bout and curved hack upon the egg ; held and guided 
by the organs above mentioned it reaches the spot pierced ; now the stalk springs 
out and enters the hole made in the maggot ; the contents of the egg gradually 
travel down the stalk to the knobbed end, and thus, as it were, the egg (lows 
through its own case into the interior of the maggot. I have arrived at this 
conception of ovipositing from the following facts which I have observed : — 
(l) Fly seizing maggot and piercing it with its ovipositor — sometimes it pierces 
the maggot in the interior of the faecal matter ; (2) egg bent upon itself and 
resting on the two organs above mentioned ; (3) egg released and straightening 
and stiffening itself in a very life-like manner ; (4) maggots with an egg attached 
to a segment, the end of the stalk being apparently embedded ; (5) the egg 
gradually becoming smaller, as it is observed under the microscope attached to a 
maggot. 

I have attempted to indicat - a large and absorbingly interesting field of useful 
stndy, which can be derii ed from flies which breed in very noisome and objection- 
able surroundirgs : probably their breeding places have caused insufficient 
attention to be paid them. 

Castries, Saint Lucia. 
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OBSERVATIONS ON THE OCCURRENCE OF GLOSSINA IN 
THE MONGALLA PROVINCE OF THE ANGLO-EGYPTIAN 
SUDAN. 

By Harold H. Kihg. 

Government Entomologist , Anglo- Egyptian Sudan, Wellcome Research 
Laboratories, Khartoum. 

(Map.) 

The following is a report on the distribution of the tsetse-flies, Glouina 
palpalit, R. D., and G. morsitans, Westw., in the Lado District, through which I 
travelled during the first six months of 1911, together with some brief notes on 
their bionomics. My route and the localities in which the tsetse-flicB were seen 
are shown approximately on the attached map, and owing to the impossibility of 
showing them accurately — most of the khorsand villages over and through which 
I passed are not marked on* the map — a route report is also ap]>ended. From 
December 30th, when I left Shamlte, till March 8th, when I reached Meredi, I 
travelled in company with El Bimb. C. M. Drew, M.C., and from May 2nd, 
when I arrived at Kajo Kaji till July 2nd, when 1 reached Rejaf, I was with 
El Bimb. C. H. Stigand, Inspector of the Rejaf and southern portion of the 
Lado District, to whom I am indebted for much valuable assistance. 

The only two species of tsetse-fly noted were the two mentioned above, vis., 
G. palpalis and G. morsitans. 

Notes on the bionomics of G. palpalis. 

This species appears to be equally bloodthirstv at all hours of the day — from 
dawn till dusk. On dull cloudy days it is not so activ e, and on such days on 
khors where it is not very plentiful one may experience considerable difficulty in 
finding a single specimen. I have noticed, too, that on sunny days when one is 
lieing (teste red by from 12 to 2(1 flies, a cloud obscuring the sun will cause the 
number to decrease to from four to six. 

One cannot definitely state that a khor is “fly-free” after having spent 
merely an hour or two in looking for G. palpalis. As an instance of this— I 
arrived at a khor at 10 a.nt. on a cool cloudy day and camped on its bank. I 
s(H'nt a considerable time that day in collecting in the bed of the khor but saw 
no G. palpalis, and it was not until the afternoon of the next day that a single 
specimen appeared in camp. Doubtless, too, on khors which do not contain water 
except during certain seasons of the year, one might search in vain for “ fly " 
during the dry seasons. For these reasons I am of the opinion that if one crosses 
a number of khors during the day's march and finds G. palpalis on some of them, 
one may safely conclude that “ fly " also exists on the others, provided that they 
are of a similar nature to those on which “ fly ” was actually found. 

It is difficult to say what is the greatest distance from its haunts for which 
this species will follow a man or animal. A mile is certainly within its limit, for 
on several occasions I have had a specimen follow me for this distance and have 
then caught it. 
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I spent a large amount of time on certain khors and rivers on which G. palpalis 
was abundant in trying to find its pupae, hut did not meet with much success. 
At Yei I unearthed three empty pupal cases which I believe to belong to this 
tsetse, but cannot be certain of their identity until they have been compared 
with determined specimens. They were all found in light loamy soil, about an 
inch below the surface, under bushes, in dense shade on a fairly steep bank about 
six feet above the water. 

Natural enemies of G. palpalis. 

The following five creatures were found to prey upon G. palpalis in its adult 
form: — Two birds, a lizard, a spider, and a mantid. I hope to get these 
determined shortly. I do not think very great importance attaches to any of 
these natural enemies, for from the observations made it would appear that 
G. palpalis is by no means the exclusive diet of any of them. One of the birds — 
a Bee-eater— is probably more useful than any of the others and yet G. palpalis 
existed in considerable numbers in the immediate vicinity of a colony of these 
birds. 

Notes on the bionomics of G. morsitans. 

I saw comparatively few G. morsitans on this journey and nowhere did it 
appear in sufficient numbers to constitute a nuisance. As an example of the 
difficulty of ascertaining whether this tsetse exists in any particular locality 
unless one has a lot of time to s|>are, I may mention one instance. On a bright 
sunny afternoon I was walking along a path ami noticed numbers of a species 
of fly, resembling in the distance G. morsitans, sunning themselves on the path. 
They always flew away on my approach and before I could see what they were, 
so I netted some and found them to be G. morsitans. With the exception of a 
single specimen which settled on my dog, they made no attempt to obtain blood, 
although there were a numlxw of natives with me. Hail 1 liecn walking through 
grass, off the path, I should probably have been unaware of their presence. 

Distribution of G. palpalis in the Lado District. 

As will be seen from the attached map, G. palpalu was found on a large 
number of khors in the Lado District of Mongalla Province. I believe it exists 
on all the suitable khors in those parts of that district through which I passed, 
with the single exception of the traet of land lying between the villages of chiefs 
Hicraliah and Miskecn. This traet is some 50 miles across, and is situated 
partly in the Bahr El Ghazal Province and partly in Mongalla Province. It is 
fairly high-h ing and constitutes a water-shed, being peculiarly interesting from 
an entomological point of view It is the origin of many deep gorges which contain 
small running streams, even at the end of the dry season ; and these ravines sre 
the habitat i 1 several species of mosquitos which 1 have not seen elsewhere. 
They are heavily timbered and there is also much rank vegetation under the 
trees, consequently it is comparatively gloomy at the bottom of the gorges even 
on bright sunny days. Every here and there the streams emerge from the ravines 
and, shaded by trees and bushes, flow through open country, and in such places 
they appear to be ideal abodes for G. palpalis. I spent many hours collecting 
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along these streams, both in the gorges and in the open, but did not once see a 
G. palpalis, so am of the opinion that it docs not exist there. Why this should 
be I do not know. I found G. morsitans on one occasion in this locality, so the 
absence of G. palpalis is probably not due to the altitude, which, I believe, is 
not very great. 

In the southern part of the Lado District, south of khor Kair, the natives 
have hitherto been unadministrated in the generally accepted sense of the word. 
The Belgian Government originally had military posts at Wadelai, Gebel Wati, 
Dtifile and Kajo Kaji, but these had all been withdrawn prior to the country 
being taken over by the Sudan Government. Kvcn when these stations were 
occupied, the various tribes and villages appear to have been continually at war 
with each other, and as a result of this there was little or no intercourse between 
them, and therefore comparatively little danger of a disease such as sleeping 
sickness spreading from one locality to another. Now that the district is l>eing 
brought under control this state of affairs has already begun to change — e.y., 
natives now wander freely from Kajo Kaji to Dnfile, whereas a year ago tbev 
would scarcely have ventured an hour's journey from their villages. The 
importance in this change in the state of affairs is obvious. G. palpalis exists 
on many if not all of the inland khors, and it appears to me that there is a grave 
danger of the “fly” on these khors liecoming infected with Trypanosoma 
•lamhiensr. During my journey through this southern part of the Lado District 
I saw no native who appeared to be suffering from sleeping sickness and I 
believe that as yet this disease is non-existent there, though in this I may very 
possibly lie mistaken. Sleeping sickness exists on the east bank of the Nile 
opposite Sudan territory. There are chiefs who claim villages on either bank of 
the river in the ncighlsiurhuod of Wadelai and naturally it is a common thing for 
natives to cross from one bank to the other. North of khor Kair. though some 
distance from it, lies Yei, the centre of the infected area in the northern part of 
the Lado District. It can bo understood therefore how easily sleeping sickness 
might lie carried inland to the ruuntry south of khor Kair and the fly there 
become infected. I would like to draw attention to the advisability of Medical 
Inspectors being sent at once to this southern part of the Lado District, to 
ascertain whether sleeping sickness does as yet occur there, so that in the event 
of their failing to find it, steps may immediately be taken to prevent its 
introduction. 

I believe it is as yet unknown whether G. jHilpalis can act as an agent in the 
spread of that form of trypanosomiasis among animals known as “ nagana." As 
1 have shewn on the aceonijianying map, 1 found very few G. morsitans south of 
khor Kair, and certain localities appeared to lie quite free from this fly. In 
these localities — c.;;,, the neighbourhood of Gebel Wati — there is a considerable 
number of cattle, and from the condition of these animals when I saw them, I am 
led to believe that, at any rate, some of these districts are well suited for cattle- 
raising. In view of the ehanee that G. palpalis may eventually prove to be a 
host of Trypanosoma hrurri I would suggest that the introduction into those 
[arts of the Lado District where nagana dues not as yet exist, of animals known 
to have passed through a nagana infected area should be prohibited. 
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Route Report. 

Glossina p&lpalis, R. D. 

Shambe to Naam River Post — none. 

Naarn River Post to M’volo— none until M’volo was reached, but plentiful 
there. 

M’volo to Yei River near Bufi — none. 

Bufi to Injeti Maba — plentiful all along the Yei River. 

Injeti Maba to Lorelln (Gebel Odo) — found on one khor by Sh. Birre. 

Lorella to Luri Rapids — found on khors on road and at Luri Rapids. 

Luri Rapids to Wandi — found on all khors except at Arungwa ; plentiful on 
Torre River at Beringi, and on Yei at Wandi. 

Wandi to Kapei — found on river. 

Kapei to Meredi — found on rivers and khors at Hierallah. None from 
Hierallah to Miskeen. Found on some khors, ami believed to exist on all, from 
Miskeen to Meredi. Found at Meredi. 

Kapei to d ei — found on all suitable khors including Nambiri and Kobwa. 

Yei to Lobogo (on frontier)— found on all suitable khors and at Lihogo. 

Yei to Loka, via Ramadallah, Kombe and Pigga — found on all khors to 
Ramadallah and on the Yei at Ramadallah. Believed to exist on all the khors 
between Ramadallah and Loka during rains ; when I passed the khors were not 
flowing. 

Loka to Kajo Kaji, r in Laseho, Logo and Wire— found on all suitable khors 
including the Kidge and Kair. 

Kajo Kaji to Dutile, riu New Dufilc — found on most suitable khors, including 
the Kavu. and on the Nile near mouth of khor Kayu. 

Dutile to Kajo Kaji, riu Ibrahim — On first journey I found it on all khors 
except high in the hills. On second journey, a month later, by a slightly different 
route, I found it up in the hills. 

Kajo Kaji to Gebel Watt, r in Wani, Ltfere, Lokwe, Alunga, Alcholi, 
Nyumbe and Aini — found on most suitable khors and rivers. Alcholi is an open 
grassy plain, with water, and appear* to be free from O’. / ntlpalit . Plentiful on 
khors and rivers in neighbourhood of Gebel Wati. 

Gebel Wati to Wadelai, da Alugwe, Atianbu, Babala and llowar— found on 
most of the suitable khors. 

Wadelai to Duffle (by river)— taken on river up-stream and also down-stream 
(occasional specimens) to Dufilc. 

Kajo Kaji to Rejaf, riu Lado N vcpo and Lado Yiingo— found on all suitable 
khors (including those in the hills behind Lado Yungo) until within two or three 
hours of Rejaf. 

Glossina morsitans, Westw. 

Shambe to Naam River Post — found from Atamariel to Naam River Post. 

Naam River Post to M’volo — found all the way. 

M’volo to 1 ei river near Bufi — a few seen on the road. 

Bufi to Injeti Maba— found all the way. 

Injeti Maba to Lorella (Gebel Odo) — found during first two hours. 
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Lorella to Luri Rapids — none seen until the vicinity of the rapids was reached. 

Luri Rapida to Wandi — found all the way. 

Wandi to Kapei — none seen, but it has been taken on this road by El Kaim. 
Percival Bey. 

Kapei to Mcredi — found all the way to Hierallah, hut after that none was 
seen until within an hour of Bundle’s village, when a single specimen appeared ; 
none seen after that. 

Kapei to Yei — found by khijrs Nambiri and Oboa. 

Yei to Libogo — none seen. 

Yei to Loka, via Kainudnllah, Komlieh and Pigga — occasional specimens seen 
all the way until the Gebcls near LokA were reached. 

Loka to Kajo Kaji — none seen. 

Kajo Kaji to Dufile, via New Defile — found between New Dufile and Dufile. 

DuKIc to Kajo Kaji, via Ibrahim — none seen. 

Kajo Kaji to (rebel Wati — a single specimen seen between Lokwe and the 
Ko.-hi River. 

(rebel Wati to Wadclai — found from a point 2i hours south of Alugwe to 
Bowar. Plentiful in the big swamp through which the Ossa River flows, in the 
neighbourhood of Bahala. 

Wadclai to Dufile (by river) — none seen. 

Kajo Kaji to Rojaf— found from a poiut 2 hours south of the Kair khor to 
the khor. 


Khartoum. July, 1911. 
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NOTES ON GLOSSINA MORSITANS IN NORTHERN 
RHODESIA. 

By Ll. Lloyd, B.Sc. 

Entomologist to the Luangwa Sleeping Sickness Commission. 

Temperature in relation to Glossina morsitang. 

Roubaud has recently recorded (cf. Sleeping Siekn. Bull., Ill, p. 419) that in 
West Africa G. morsituns is intolerant of high temperatures, as he has found 
that specimens exposed to 40’ C. (104° F.) died within an hour. This specieB is 
however adapted to withstand such a temperature in the Luangwa Valley ; for 
during the hot months of October and November the shade thermometer 
frequently registers from 106° to 108° F., seemingly without any ill results to 
the tsetses. 

Duration of the papal period of G. morsitang. 

Flies which emerged from pupae obtained in October did so after a pupation 
period of 23 days, on an average. The approximate mean temperature to which 
these pupae were exposed was 85° F. The shortest pupation period observed 
was 21 days, whilst the longest at this temperature was 25 days. Of the 
apparently healthy pupiae obtained during this period 49% died. 

The Dissection of the Salivary Glands of Glossina. 

Workers on the transmission of trypanosomes by various species of Glossina 
have hitherto been unable to agree as to the part placed by the salivarv glands 
in the process. It is of ini|>ortance therefore tlrnt some method of removing the 
glands be adopted in which the risk of contamination by gut-contents would be 
reduced to a minimum. The usual method employed hitherto has been to remove 
the entire viscera by means of pressure on the abdomen, after either the removal 
of the last segment, or the severance of the abdomen from the thorax. These 
methods are open to the criticism that the gut, especially if it contains much 
blood, is liable to rupture ; that the glands are liable to lesion ; and that it is 
very difficult to dissect them free from fat bodv and gut. 

The complete salivary glands may lie obtained without risk of rupture of the 
gut by the following method. G. morsituns has been used in the dissections. 
The fly is held firmly in the hand and a longitudinal incision is made in the 
median dorsal line of the thorax from the neck to the abdomen. The insect is 
then immersed in normal salt solution aud incisions are made along the transverse 
groove of the thorax from the median incision almost to the bases of the legs. 
1 he strong muscles in the thorax which run in a longitudinal direction should 
also be severed. A needle is now placed in the anterior end of the longitudinal 
incision, and another in the |iostorior end. A gentle longitudinal pull applied to 
the fly by these needles causes the remainder of the thorax to break across. The 
alimentary canal breaks between the pharynx and proventriculus, while the 
salivary glands are drawn out of the abdomen quite free from fat body and with 
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only the finer twigs of the tracheal system adhering. It is now a simple matter 
to dissect away the remainder of the thorax and head till a preparation is obtained 
consisting of proboscis, pharynx and salivary glands. The figure shows the 
appearance of such a preparation. The glands when first withdrawn are quite 
transparent and exhibit an active wriggling motion. They correspond exactly 
with the salivary glands of G. palpulis as described by Minchin.* If the pull 



Fig. 1.— Preparation of salivary glands and prolwecis of ' ■ . mmitmii (semi diagramatic). X 10. 

s.y , salivary glands : j.tl.. junction of salivary ducts ; or., oesophagus ; ph., pharynx ; 
p.fc., bulb of proboscis ; yi.si., muscles of proboscis. 

on the fly is not perfectly longitudinal, one of the glands may break off just 
posterior to the junction of the salivary ducts. Occasionally both the glands 
break away at this attenuated part of the ducts. In either event the remainder 
of the thorax attached to the abdomen is dissected oil and the protruding gland* 
are withdrawn by means of fine forceps. A little dissection of the anterior end 
of the abdomen is sometimes necessary to effect ibis. 

Another method that has been adopted with some success is to draw the glands 
out of the Hy by means of the proboscis. A longitudinal median incision is made 
in the thorax as before and the cut is opened out by means of needles with which 
the structures in the thorax are loosened. The dorsal surface of the head, the 
eyes and the jowls are then cut through with needles till nothing remains exter- 
nally connecting the anterior and jiosterior surfaces of the head, except the thin 
soft integument immediately behind the proboscis. The prolioscis is then 
seized with forcep* aud a needle is placed on the last segment of the abdomen. 
A slow pull on the proboscis causes the glands to l>c withdrawn ns before. This 
method has been found to fail so frequently however that it rannot lie recom- 
mended as a working dissection. With several sjieeics of Tahanut this latter 
method of dissecting the salivary glands has been found to lie invariably successful. 


E. A. Minchin, Proc Roy. Soc., S : B., Yob 76 : Report on tb« Anatomy of tbe Tsetse-fly. 
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A NEW SPECIES OF STYGEROMYIA (FAMILY MUSCIDAE, 
SUB-FAMILY STOMOXYDINAE) FROM THE EAST AFRICA 
PROTECTORATE. 

By Ernest E. Austen. 

(Published by permission of the Trustees of the British Museum.) 

Genus Stygkromyis, Austen. 

The genus Stygeromyia, so far as is at present known, is confined to the 
Ethiopian Region. The species described below, of which the type is in the 
British Museum (Natural History), is the third to be discovered. 

Stygeromyia woosnami, sp. n. 

— Length (1 specimen) 8 mm. ; width of head 2‘8 mm. ; width of front at 
vertex between 0*5 and 0'6 mm. ; length of wing 9 mm. ; greatest width of wing 
3'75 mm. 

Grey, with conspicuous cloce-bratcn or dark brown markings on dorsum of 
abdomen, and with relatively lur-ie, hyaline vinos. Distinyuished from both 
Stygeromyia maculosa, Austen, and S. sanguinaria, Austen (the only species of this 
yenus yet dcscribed),by its much larger sire; further distinyuished from S. maculosa 
by its more stronyly market/ thorns and eery different abdominal markings, and 
from S. sanguinaria by the frontal stri/ie being much darker (dore-brown instead 
of walnutdwown) and distinctly wider Isrlow (instead of, as m ' of S. sanguinaria, 
of practically Uniform width throughout), by the proboscis being cloce-brovn instead 
of orange-buff or ochraceous-tatff, and by the femora being strongly suffused with 
dark grey instead of mainly buff or ochraccaas-buff. 

Head light grey (occiput, except posterior orbits, dark grey), sides of face and 
spot above base of antennae shimmering yellowish silvery, all hair and bristles, 
like Imir and bristles on rest of body and on legs, black : frontal stripe equal in 
width to the sides of the front (frontal margins or parafrontals) taken together ; 
palpi ochraceous, bluntly rounded at tips, anti beset with black bristles on outer 
side ; first and second joints of antennae greyish cinnamon-rufous, third joint 
slate-grey (faintly orange-rufous on under side at baseh terminal joint of arista 
clove-brown, with 11 hairs. Thorax; dorsum marked with five longitudinal 
stripes, of which the paired admedi&n stripes are the darkest, being eloTe-brown 
and very sharply defined ami conspicuous when the insect is viewed at an obtuse 
angle from behind ; in middle line is a mummy-brown and less sharply defined 
stri|>e, which commences a little way behind front margin, broadens out into a 
lanceolate shape after crossing transverse suture and terminates just in front of 
prescutellar groove : adniedian stripes extend from front margin to a point on a 
level with middle of poslalar calli ; on each lateral half of dorsum, between 
admedian stripe and lateral margin, is a much broader dark brown stripe, which 
commences immediately behind humeral callus, is widely interrupted by transverse 
suture, and terminates slightly in front of leTel of anterior extremity of postalar 

2J5S7 " 
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caUus ; in addition to the foregoing markings, the edges of the dorsum imme- 
diately behind the presutural depression on each side are suffused with a dark 
brownish tinge, there is a dark brown mark in the middle of each poetslar callus, 
and the scuteUum bears an ill-defined, mummy-brown, median, longitudinal stripe, 
in continuation of the median stripe on the main portion of the dorsum ; pleurae 
and pectus unicolorous grey. Abdomen : dorsum of first three segmenta shim- 
mering grey, with an undertint of Isabella colour ; dorsum of fourth segment 
grey, not shimmering and without an isabella-coloured undertint ; dorsum of first 
three segments with a clove-brown, median, longitudinal stripe, which is broader 
on the second and third segments than on the first, and on the fourth segment is 
continued as a narrower, sepia-coloured stripe ; extreme hind margin of first 
segment and hind borders of two following segments clove-brown, second 
and third segments also each with a large clove-brown blotch on each side 
of middle line, resting on hind border and extending forwards as far as or a 
little beyond middle of segment in each case ; first segment also with a pair of 
similar but somewhat smaller and less sharply defined blotches ; fourth segment 
with a large thongh fainter, sepia-coloured spot on each side of middle line and 
not in contact cither with middle line or with anterior, posterior, or lateral 
margin of segment ; all abdominal markings more sharply defined when the insect 
is viewed at a low angle from behind ; membrane clothing ventral surface buff, 
yellow small median scutes grey. \Vin 9 s : veins clove-brown ; bend of fourth 
longitudinal vein somewhat less abrupt (the curve Hatter and more gentlv 
rounded) than in the case of cither & maculom or S. sanffuinaria, and the bent up 
portion not perfectly straight but slightly curved upwards at the distal extremity. 
S'/namae (thoracic pair) yellowish waxen-white, their borders cream-buff. 
Haheres : knobs cream-buff, stalks buff, darker at base. U ql : coxae and femora 
dark grey, the latter more or less ocbraccous-buff at base and extreme tips ; tibiae 
huff, more or less suffused with grey, middle and hind pair with a greyish dark 
brown blotch on proximal half ; tarsi clove-brown, 

East Africa Protectorate : plateau above Naivasha, alt. 7.500 ft 

1. i. 1911 (/?. B. H’oosnam). ’ 

The donor, in whose honour the author has much pleasure in naming this fine 
addition to the genus Stygeromyia, states that the specimen from which the above 
description has been drawn up was caught in bush at sunset, in the act of biting 
his arm. s 
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NOTES ON AFRICAN BLOOD-SOCKING MIDGES (FAMILY 
CHIRONOMIDAE, SUBFAMILY CERATOPOGONINAE), 
WITH DESCRIPTIONS OF NEW SPECIES. 

By Ebnrst E. Austen. 

Plate I. 

( Published by permission of the Trustees of the British Museum.) 

Genus CuncoiDEg, Latr. 

Culicoides grahamii, Austen. 

Culicoides grahamii. Austen, Ann. Slag. Nat. Hist., Ser. 8, Vol. iii, March, 
1909, p. 280 ; * Illustrations of African Blood-Sucking Flies,’ p. 7, PI. I, 
fig. 3 (1909). 

Culicoides hahereri, Becker, Jahrcshcfte des Vereins fur vaterliind. Naturkundc 
in Wiirttcmberg, Jahrg., 1909, p. 289, Taf. viii, ix (1909). 

The identity of Culicoides hahereri , Becker, with C. grrthamii, Austen, is con- 
clusively established as the result of a comparison of the typical series of the 
former with the type and para-tvpes of the latter, which are preserved in 
the British Museum (Natural History). For the op)>ortnnity of making this 
comparison and thus proving the synonymy given above, the present writer is 
indebted to Dr. Kurt Lamport, of the Ki'migl. Naturaliensammlung, Stuttgart, 
where the original material of C. hahereri is preserved ; with the most obliging 
courtesy Dr. Lainpert not only forwarded for comparison the typical scries 
described by Becker, but also presented three para-types of C. halrereri to our 
National Collection. 

.So far as may be judged from the few observations on African Blood-Sucking 
Midges at present recorded or otherwise available. Culicoides grahamii would 
appear to be the commonest, most widely distributed, and most troublesome of 
these minute but bloodthirsty insects yet described from Tropical Africa. Notes 
on the behaviour of the species in Ashanti, the Congo Free State, and Uganda 
were given by the author in his ‘Illustrations of African Blood-Sucking Flies’ 
(pp. 7-8). The specimens described by Becker as Culicoides halvrcri were taken 
bv Dr. Haberer in February, 1908, during the dry season, in Southern 
Cameroon, on tho Sanaga River, near Abunanihalla (NaehtigaLchnellen), and on 
the M'Bam River, which is a tributary of the former stream. The following is 
a translation of Dr. Haberer’s remarks on the species, as quoted by Becker (/or. 
ci/.) “ On the shore and on the sandbanks this tiny Dipteron is especially 
troublesome to bathers, since in biting it displays a partiality for the wet body, 
although in order to suck blood it will also creep under clothes. The bite is 
unusually painful, and produces to begin with a little red spot (petechia) on the 
skin. The midges which have sucked their fill swell up to an extraordinary 
degree, as do the Sand-flies (Simuliidae). In a few hours the bitten spot itches 
intensely, and is also considerably swollen ; only after the lapse of three days 
does the inflammation begin to subside and the swelling to disappear. Since the 
25527 0 3 
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insects occur in large numbers they cause quite a considerable amount of 
annoyance, and the natives, who are more or less indifferent to the attacks 
of Tsetse-flies and Sand-flies, are particularly afraid of the bites of these blood- 
suckers, for which they have characteristic names signifying ‘ tormentors 1 or 
* scourges,’ ” 

The following are the localities, dates of capture, etc., of the specimens of this 
species received since the publication of ‘ Illustrations of African Blood-Sucking 
Flies’; the records in all eases refer to females, since no examples of the 
opposite Bex have yet reached England. 

Southern Nigeria: Yaba, Lagos, May, 1909 (one specimen only), “caught 
in veranda of bungalow ” (with examples of Culicoides distinctipennis, sp. n. — see 
below, and many specimens of the West African race of C. milnei, Austen— 
Dr. IV. M. Graham, fV.A.M.S.) ; Bende, 27.viii.1911 (Dr. P. II. Macdonald , 
fV.A.M.S. : — in possession of the Entomological Research Committee). 

Angola : San Salvador, Portuguese Congo, January and May, 1909, “biting 
morning and evening ” ( Dr. Mercier Gamble). 

Uganda Protectorate: Mpuinu, Chagwe, July, 1910; Bhore of Lake 
Victoria, August, 1910 (Cuptuin A. D. Fraser, R.A.M.C.). 

Culicoides brucei, Austen. 

Culicoides brucei, Austen, Ann. Mag. Nat. Hist., Ser. 8, Vol. iii, March 1909, 
p. 282 ; ‘ Illustrations of African Blood-Sucking Flies,' p. 6, PI. I, fig. 2 
(1909). 

In this species the wing-markings may be described as consisting of dark spots, 
blotches, and streaks upon a light ground, being therefore markedly different in 
character from those exhibited by, at any rate, C. milnei and the first two of the 
new species described below, in all of which the ground-colour of the wings is 
dark while the spots are light. Culicoides brucei is still known only from the 
Uganda Protectorate, where (in the vicinity of the Mianga River) the type and 
para-types were obtained in July, 1903. It is to be hoped that collectors will 
keep a special look-out for this easily recognisable midge, which, like its con- 
geners, is doubtless common enough in places where it occurs. 

Culicoides milnei, Austen. 

Culicoides milnei, Austen, Ann. .Mag. Nat. Hist. Ser. 8, Vol. iii, March 1909. 
p. 283 ; ‘ Illustrations of African Blood-Sucking Flies,' p. 0, PI. I, fig. 1 
(1909). 

This species, which was originally received from the East Africa Protectorate, 
and was subsequently Illustrations of African Blood-Sucking Flies,’ toe. cil.) 
recorded by the author as occurring in Uganda, is also found in the Anglo- 
Egyptian Sudan and in Southern Nigeria, where it is apparently represented by 
a local race, which 'tiffers from the typical form in being considerably smaller, 
and in having the two distal light costal spots on the wings much closer together. 
Specimens of C. milnei, which may be regarded as being intermediate between 
the typical form and the West African or Southern Nigerian race, have been 
captured in the Uganda Protectorate by Dr». McConnell and Duke. The 
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following articular* with reference to recently collected examples of the species 
under consideration are supplementary to previously published records : — 

Uganda Protectobate : Mpumu, Chagwe, May, 1911 (Dr. H. L. Duke)-, 
Okellobong's, Lango, Nile Province, 21. vi. 1911, 5.45 a.m.; Nabiesu, 26. vL 
1911 ; Kaduku, 29. vi. 1911, 6 a.m. (Dr. R. E. Me Connell — in possession of the 
Entomological Research Committee). 

Axglo-Egyptiax Sodas : Malek, near Bor, R. Nile, 10. x. 1909 (Rev. — 
Shore). — The three examples collected by Mr. Shore are somewhat smaller than 
the typical form, with which, however, they agree fairly closely in other respects. 
They were submited for examination by Mr. If. H. King, of the Wellcome 
Research Laboratories, Khartoum, through whose courtesy one of the specimens 
has been added to the National Collection. 

Southern Nigeria : Yabn, Lagos, 11 and 12, iv., and 20. v. 1909, “caught 
in veranda of bungalow, 9.0 and 10.0 p.m." ( Dr. 11' 31. Graham, H'.A.M.S.). 

Among the large number of specimens of the local race taken by "Dr. Graham 
in his veranda at Yaba, is the first male of Culicoides milaei yet received. In this 
specimen the long hairs clothing the antennae are shining ochre-yellow, while the 
light spots on the wings, with the exception of those on the costal margin, are 
apparently somewhat fainter than in the female. 

Culicoides distinctipennis, sp. n. (PI. I, fig. 1). 

Q . — Length (6 specimens) 0 8 to 1 ram. : length of wing 1 to 1‘2 mm. 

Allied to C. milnei, Austen, hut distinguishable at mice owiny to its much smaller 
site, and to conspicuous differences in the wing-markings. — Dorsum of thorax (in 
dried specimens) dark hrtnen , mummy-brown ,* or russet-brown, longitudinally striated 
and marked with drab-grey ; dorsum of abdomen (in dried specimens) cloce-brown ; 
winys mouse-grey (stronyly iridescent when the light falls on them at a certain angle 1, 
conspicuously marked with a scries of creamy-white spuds, the shape , position, and 
arrangement of which is shown in fig. 1 ; knees conspicuously infusculcii. 

Head : vertex sparsely clothed with long, curved, blackish hairs ; palpi sepia- 
coloured, clothed with brownish hairs, third joint darker than the two following 
joints ; antennae clothed with brownish or yellowish hairs, first two or first three 
joints sepia-coloured, remainiug joints isabella-colourcd. Thorax : dorsum sparsely 
clothed with erect, yellowish or brownish hairs, and (in well-preserved specimens) 
exhibiting anteriorly a median, elongate, greyish pollinose, lyrale mark, each 
anterior extremity of which rum outwards to the corresponding humeral callus ; 
from about the middle of the dorsum, where the two halves of the lyrate mark 
meet together, the lyrate mark is connected with the hind margin by a broad, 
median, greyish pollinose stripe, enclosing a pair of elongate dark brown spots, 
one of which is situate on each side of the middle line ; on hind margin of main 
portion of dorsum the greyish pollinose are* sends out a prolongation on each 
side, which includes each posterior angle and then curves forwards to form a 
grey, elongate blotch above base of each wing ; anteriorly on each side of dor- 
sum, aud posteriorly to the swelling behind the corresponding humeral callus, an 

•For name* and illutiationa of colour* set Bidgway, “A Souwnclator* of Colon for 
Naturalists" (Boston : Little, Brown, and Company, 18S6). 
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ill-defined greyish pollinose mark runs obliquely outwards to the lateral margin ; 
seutellum grey on each side ; pleurae drab-grey. Abdomdn : dorsum sparsely 
clothed with yellowish hairs, lateral and posterior borders of segments except 
last smoke-grey. fFings : surface beyond anterior transverse vein and also that 
posterior to fourth longitudinal vein clothed with minute hairs (conspicuous under a 
low-powered compound microscope), which are dark on the grey areas and, at 
least in part, pale (glistening yellowish or cream-buflF) on the light spots ; third 
longitudinal vein connected with first longitudinal for a short distance before 
latter turns to meet costa ; veins or portions of veins included within or in 
contact with pale spots cream-buif: as regards the pale spots, the chief distinc- 
tive characters of C. distinctipennis as compared with C. miltui, Austen,* are — 
the presence of a spot (entirely wanting in the wing of C. millin') immediately in 
front of the bifurcation of the fourth longitudinal vein ; the situation of the 
distal costal spot close to the tip of the wing and just in front of the end of the 
anterior branch of the fourth longitudinal vein, instead of approximately midwav 
between the end of this branch and the middle costal spot ; the position of the 
distal of the two spots enclosed between the branches of the fourth longitudinal 
vein, this spot practically resting on the wing-margin instead of being conspicu- 
ously further from the latter than are the two following marginal spots ; and 
lastly, the relative position of the two spots on the proximal side of the jxrsterior 
branch of the fifth longitudiual vein, which are one above the other, whereas in 
C. milnei the s[x)t further from the hind margin is much nearer the base of the 
wing. Halteres isabella-colourcd, base or proximal half or two-thirds of knobs 
clove-brown or dark brown. Leys isabclla-coloured. femora each with a narrow 
pale band just before the tip. tibiae with a similar band just beyond the base. 

Southern Nigeria; Uganda Protectorate: type and other epeci- 
tnens (para-types) from ^ aba, Lagos, 41 taken in veranda of bungalow u (with 
many specimens of the West African race of Culicuides milnei , Austen, and one 
sjieciraeu of C. grahamii, Austen), May, 1 909 1 Hr. IF. M. Graham, IF.. 1.3/.6’.); 
an additional para-type from donor’s bungalow at same place, “ caught near lamp, 
9.0 p.m.. ’ 18. v. 1909 (Dr. IF, M. Graham, IF.A.M.S.); three specimens from 
Kibanga, Chagwe, Ugauda Protectorate, August, 1910 (Captain A. D. Fraser, 
R.A.M. C.). 

All the above-mentioned specimens of Culicuides distinctipennis, as also the 
types of the other new species described in this paper, are in the British Museum 
(Natural History). 

Culicoides neavei, sp. n. (PI. I, fig. 2). 

9 - — Length (1 specimen) 1'2 mm.; length of wing 1'25 mm. 

Allied to and resembling the foregoing species, f rum which, however, it is readily 
distinguishable owing to certain differences in the wing-markings, — notably the 
smaller size of the creamy-white spots (other than the costal spot at each end of the 
third longitudinal vein), and the absence of a spot in front of the bifurcation of the 
fourth longitudinal rein (cp. figs. 1 and 2). 

• Compare fig. 1 and the coloured figure of C. milnei in the author's ‘ Illustrations of African 
Blood sucking Flies,’ Flute I, fig. I ( 1909). 
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Head darkish grey, sparsely clothed on vertical region with curving, yellowish 
hairs ; palpi dark sepia-coloured, clothed with brownish hair, distal extremity of 
terminal joint clothed with yellowish hairs ; antennae clothed with yellowish 
hair, first and second joints sepia-coloured, remaining joints isabella-coloured. 
Thorax : dorsum drab-grey, with dark mummy-brown markings, consisting of a 
narrow median stripe (somewhat broader in front and behind but obliterated or 
nearly so in centre of dorsum), and some spots on each side of median stripe, 
between it and lateral margin ; a little way in front of presutural furrow is a 
small elliptical ovate spot on each side of median stripe ; in front and a little to 
the outside of each of these spots is a larger cuneiform mark ; lateral margin of 
dorsum immediately above dorsopleural suture is also dark brown (at least when 
viewed in a certain direction), and between this and a (more or less ill-defined) 
backwardly directed prolongation of each cuneiform mark there is a small brown 
spot ; dorsum sparsely clothed with yellowish hair ; scutellum cream-buff, with a 
dark brown median stripe ; metanotum clove-brown, with a pair of rounded, 
drals-grey spots on upper margin. Abdomen ; dorsum mummy-brown, distal 
extremity darker. IVingt mouse-grey (with a beautiful purplish iridescence 
when light falls on them at a certain angle), marked with creamy-white spots, as 
shown in fig. 2 ; spot in front of distal extremity of anterior branch of fourth 
longitudinal vein very small and rounded ; spots enclosed within fork of fourth 
longitudinal vein, as also those in front of anterior branch of same vein much 
further apart than corresponding spots on wing of foregoing s)>ccies ; other 
differences as compared with Culieouies distinctipennis — besides those mentioned 
in diagnosis — are the greater obliquity of the anterior transverse vein, the greater 
length of the raini of the fourth longitudinal vein, which bifurcates nearer the 
base of the wing, and the different shape of the interspace between the distal 
iwrtiotm of the first and third longitudinal veins (the two stout veins next the 
costa beyond the level of the anterior traosverse vein) — cp. figs. 1 and 2 ; first 
and third longitudinal veins connected together for a short distance about the 
middle of their length ; hairiness as in foregoing species. Halferet cream-buff 
or light isabella-coloured, knobs and stalks light sepia-colonrcd at base. Legs 
isabella-coloured, middle and hind tibiae and distal portions of middle and hind 
femora darker (brownish drab) ; knees and tips of tibiae (at least those of middle 
and hind pairs) infuscated tsepia-coloured) ; tibiae each with a narrow pale band 
just lieyond base, and (at least in case of middle and hind pairs) with a similar 
baud just before the tip. 

Uganda Protectorate; Baiir-el-Ghazal Province, Anglo-Egtptiax 
SttdaX. Type from vicinity of Kurni, Umiro, Uganda Protectorate, 3,700 ft., 16-18. 
viii. 1911 ($. A. Heart: presented by the Entomological Research Committee). 

Since the foregoing description was drawn up, three specimens of this species 
from M'Volo, Bahr-el-Ghazal Province, Anglo-Egyptian Sudan, 15. i. 1911 
(II. II. King), have been received for examination from the Entomological 
Research Committee, by whom one specimen has been presented to the National 
Collection, These midges, which agree quite well with the typical example of 
C. ncaeei, bear the following field-note by Mr. King “ Biting man ; blood- 
thirsty at dawn." 
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Culicoides kingi, 8p . n . (PI. [, fig. 3 ). 

Q.— Length .(7 specimens) just under 1 mm. to 1'25 mm.; length of wing 
1 to 1*2 mm. 

lipjier portion of head and dorsum of thorax olive-grey, latter with sepia-coloured 
or dark brown markings : abdomen in dried specimens which apparently had not fed 
prior to being killed dirty waxen-white (except at posterior extremity, which is 
infuscated) ; abdomen in dried specimens which appear to hate sucked blood before 
being killed , isubel la-coloured , sepia-coloured or clocc-brown, paler at base or in some 
specimens with an ill-defined paler area on proximal half, not extending to sides ; 
wings with conspicuous markings, as shown in Jig. 3 ; legs cream-buff or pale isabella- 
coloured, with darker markings, knees dark brown, sharply defined and conspicuous. 

Head: vertex and upper part of occiput sparsely clothed with pale hairs ; eyes 
narrowly separated ; palpi and proln*scis light mummy-brown ; first and second 
joints of antennae mummv-brown, remaining joints isabella-coloured. clothed 
with pale hair. Thorax : markings on dorsum consisting of a pair of narrow, 
sdmedian, longitudinal stripes, extending from front margin half-way to pre- 
sutural groove or slightly further, and divergent at the tips ; between each 
admedian stripe and lateral margin is a curved, claw-like mark behind and on the 
inner side of the humeral region, and behind this a somewhat similar backwardlr 
directed mark ; tip of scutelluin sometimes dark brown ; pleurae and pectus grey. 
Hings smoke-grey, with pale (cream-coloured or hyaline) spots and blotches, as 
shown in tig. 3 ; resting on costa are two dark blotches, which are darker than 
remaining portions of grey area ; one of these, situated approximately in middle 
of costal border, occupies the space between the distal extremities of the first and 
third longitudinal veins and the costa, the other lies beyond it, at the commence- 
ment of the distal third of the costal border; when the wing is viewed against a 
dark background these two blotches appear to be of approximately the same tint, 
and but little darker than either of the other two grey blotches resting on the 
costa ; when, however, the wing is examined against a light background, such as 
a sheet of white paper, the blotch between the distal extremities of the first and 
third longitudinal veins and the costa appears much darker than anv other; 
extreme base of wing and anterior portions of light spots resting on costa more or 
less cream-coloured, remaining light spots and blotches hyaline or nearly so ; 
third longitudinal vein not connected by a cross-vein with first longitudinal, but 
appearing to be completely fused with the latter when wing is merely examined 
under a hand-lens or low-powered compound microscope ; under higher magnifi- 
cation and by transmitted light, third longitudinal vein is seen to be separated 
from, though closely adjacent to, first longitudinal, from its origin to point at 
which it turns towards costa, where it becomes indistinct ; fork of fourth longi- 
tudinal vein narrower and also longer than in case of Culicoides distinrtipennis, 
the bifurcation taking place before instead of beyond the middle of the wing ; 
surface of the wing much less hairy than in C. distinrtipennis, the larger hairs on 
the surface, which are visible under a low-powered compound microscope, 

• In one of tbe pan-tv;** the abdomen, in addition to being dirty waxen-white except at the 

posterior extremity, is distended and see-like ; another para- type shows the same peculiarity, 
though to a lesser degree. 
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being most numerous between the anterior branch of the fourth longitudinal vein 
and the costa ; the branches of the fourth and fifth longitudinal veins each bear a 
single row of hairs, as do the wing-folds between the rami of the fourth vein and 
between the posterior branch of the latter and the anterior branch of the fifth 
longitudinal ; the greater part of the proximal portion of the first longitudinal 
vein bears hairs at intervals in a single row, and the fold in front of the anterior 
branch of the fourth longitudinal vein, and a portion of the vestige of the seventh 
longitudinal are also beset with hairs in a single series j scattered hairs are 
present in the vicinity of the hind margin of the wing, from the anterior branch 
of the fourth longitudinal vein to about the middle of the anal lobe, and there are 
also hairs in a single row on the fifth vein just before its bifurcation j cross-vein 
near base of wing blackish, anterior transverse vein and portions of longitudinal 
veins between it and costa cream-buff ; anterior transverse vein much more 
oblique, and first basal cell (the cell on the proximal side of the anterior trans- 
verse vein) much narrower than in C. distinctijsennis. Ha Iter es cream-coloured. 
Leys-, femora infuscated (brownish) on distal third, but with a narrow pale band 
immediately before the dark brown tip ; base of tibiae marked with a narrow 
pale band (extreme base dark brown), front and middle tibiae beyond basal pale 
band brownish or brown nearly to the tips, hind tibiae in fully coloured specimens 
with a more sharply defined brownish or dark brown l»nd on basal half, beyond 
basal pale band ; extreme tips of bind tibiae clove-brown. 

AXQi.o-EoYPTlAX Suuak : tvpe and six para-types from Khor Arbat, Red 
Sea Hills, 8, 9. ix. 1909 ( //. //. King). 

So far as it is possible to judge from the description and figure of Culicoides 
(Ceratopogon) schultzri, Enderlein,* C . hi ngi, which the present author has much 
pleasure in naming in honour of its discoverer, is more closely related to this 
species than to any other yet described. Culicoides schnitzel, however, of which 
the typical specimens and Q) were taken in German South-West Africa 
(Hinterland of Walfisch Bay), in May, 1905, while apparently agreeing with 
kingi in the essential features of its venation, would seem to difl'er from it in 
the head, thorax, and legs l>eing darker, and in the hyaline spots aud blotches on 
the wings being less extensive and somewhat different in shape. 

Genus Johaxxsexiklla, Will. 

JohuuuenieUa fulvithor&x, sp. n. 

Q . — Length (2 specimens) 1'25 mm. ; length of wing 1'4 mm. 

Dorsum of thorax ochracrous-buff, without markings ; abdomen brownish ; wings 
light drab~greg (iridescent when light falls on them at certain angles), with two large 
and conspicuous erramwoloured spots on costal border, one spot corering anterior trans- 
fers and bast of third longitudinal veins, and extending from costa to just beyond 


* Zoologiaehe and Antbropologucbs Ergebnisse emer Forschangsreisa im Westlicben and 
Zentrrien SQdafrikm, auagef&hrt in dsn Jahren 1905-1905 .... von Dr. Leonbard 
Schnltre, Enter Bend : swale Liefarang. P. 459, Tef. xix, Sg. 2 (Jena : YerUg von Gustav 
Fischer. 1908). 




106 ERNEST E. AUSTEN— NOTES ON AFRICAN BLOOD-SUCKING MIDGES 

fourth longitudinal rein, the other spot also resting on costa and covering distal 
extremity of third longitudinal vein, hut not reaching anterior branch of fourth 
longitudinal vein. 

Head dart mouse-grey above, sparsely clothed with brownish hair ; palpi and 
antennae isabella-coloured, sixth and following joints of antennae more or less 
cylindrical ; proboscis dark brown. Thorax : metanotum mummy-brown or 
sepia-coloured. Wings : first and third longitudinal veins connected together for 
a short distance just before former turns towards costa, dark brown except 
portions included in the cream-coloured spots ; fourth longitudinal vein bifurcating 
a little beyond middle of wing ; on hind border a trace of an ill-defined pale spot 
sometimes distinguishable between the rami of the fifth longitudinal vein ; distal 
extremity of w ing sparsely clothed with minute hairs, which are most numerous 
next costa, beyond distal extremity of third longitudinal vein ; there arc also two 
longitudinal rows of similar hairs between distal extremities of the rami of the 
fourth vein, and another and longer row in front of the anterior ramus of this 
vein, while the distal extremities of the rami of the same vein each bear a few 
hairs arranged in a single row. Ixgs pale isabella-coloured, femora brownish, 
with a pale band before the tips ; knees sepia-coloured ; extreme tips of hind 
tibiae brownish. 

East Africa Protectorate : type and one other specimen (para-type) 
from the Yala River, on the southern edge of the Kakumega Forest, 
4,800-5,300 ft., 21-28. v. 1911 (S. A. Neare: presented by the Entomological 
Research Committee). The following note by Mr. Nenvc is attached to the 
type : — “ Biting my hand at light, 7.30 p.m.” 

This is the first species of Juhannseniella to he described from the Ethiopian 
Region. 


Genus Ceratopogon (Subgenus Forcipomyia (Mg.), Kicffer), Mg. 

Ceratopogon castaneus, Walk. 

Ceratopogon castaneus, Walker, List. Dipt, Ins. in coll. Brit. Mus., Part I, 
p. 26 (1848). 

An examination of the type and para-type of C. castaneus — obtained in Sierra 
Leone ( Her. D. F. Morgan) and presented to the British Museum so long ago 
as 1838 — shows that while the generic position was quite correctly determined 
by the describer, the species belongs to the subgenus Forcipomgia, as characterised 
by Kieffer (Wytsman s ‘ Genera Iusectorum,’ Diptera, Fam. Chironomidae, p. 49 
(1906) ). 

In April, May, and July, 1909, females of this species were collected at Yaba. 
Lagos, Southern Nigeria, by Dr. W. M. Graham, W.A.M.S., by whom they 
were subsequently presented to the National Collection, A study of this 
material renders it possible to supplement Walker's extremely brief description 
as followg : — 

Q . — Length (5 specimens) 1'4 to l’fi mm., length of wing P2 to 1*4 mm. 

Head, dorsum of tjutrux (including metanotum), and dorsum of abdomen dark 
sepia-brown ; vertical region of head, dorsum of thorax (except metanotum), and 
dorsum of abdomen clothed with dark brown or blackish hair, mixed on thorax 
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and abdomen with minute, glistening ochraceous hairs ; scutellum fringed with 
long, dark brown hair* ? pleurae and pectus buff or cream-buff, ventral surface of 
abdomen (when not darkened by the presence of food in the alimentary canal) 
similarly coloured, though ventral scutes of third and three following abdominal 
segments with a small brown fleck on each side. Wings densely clothed with 
dark brown hairs, which are darker on anterior margin than elsewhere ; extreme 
base of wings, and a small but conspicuous spot about middle of anterior margin 
cream-buff. Lege pale yellow, clothed with similarly coloured hairs ; hind femora 
with a narrow but conspicuous stpia-colourcd band at about two-thirds of their length 
from the base; tarsal joints somewhat infuscated, at least in part ; first joint of 
hind tarsi about one-third shorter than following joint. 

The dates on which Dr. Graham’s specimens were captured are — ll.iv.1909, 
I4.iv.1909 (two examples), 23.V.1909, and 14.vii.1909: the specimen taken on 
Mav 23rd was caught in the donor's bedroom at 9.0 p.m., all the others were 
collected in the veranda of his bungalow at the same honr. 

So for as the present writer is aware, no species belonging to the genus 
Ceratopogon as restricted by Kieffer (i.e., consisting solely of the species comprised 
in the subgenera Atricho/nyon, Ceratujmgnn, and Forcipomgia) is definitely known 
to suck the blood of Vertebrates. It is therefore interesting to note that in the 
case of the type-specimen With of C. castaneus, and of the larger of the two 
new species described below, the abdomen, judging at least from an external 
examination, is distended apparently by coagulated blood. 

Ceratopogon incomptifeminibuB, sp. n. 

0. — Length (two specimens), 14 mm. ; length of wing, 1 mm. 

Presenting a close sujwrfeial resemblance to the foregoing species, but distinguish- 
able bg the hind femora being without a tepia-ewloured band. 

Head dark brown, clothed with dark brown or brownish hair ; palpi and 
proboscis niummy-browu ; antennae light mummy-brown, last five joints clothed 
with pale yellowish hairs, verticillate hairs dark brown. Thorax : dorsum dark 
sepia-brown, clothed with ochraceous hair ; pleurae and pectus cream-buff, 
streaked with mouse-grey ; metanotum clove-brown. Abdomen : dorsum dark 
mummy-brown (extreme base and 'penultimate segment paler), clothed with 
yellowish hair ; venter mainly cream-buff. Wings as descrilied aliove in ease of 
foregoing species." Halteres cream-buff’, base of knobs slightly darker. Legs 
pale yellow, clothed with similarly coloured hairs ; hind femora without a sharply 
defued sepia-coloured band at about two-thirds of their length from the base, but 
with their distal extremities mummy-brown on upjier surface ; first joint of hind 
tarsi slightly (about one-fourth) shorter than following joint, 

Ashanti : Obuasi, 23.iv.190S (Dr. W. Al. Graham, W.A.M.S. ). 

Ceratopogon inora&tipennia, sp, n. 

Q. — Length (one specimen), 2 mm. ; length nf wing. 1*6 mm. 

J tistinguished from the tiro preceding species bp its much larger site, bg the costal 
margin of the wings being entirely devoid of a light spot, and by the much greater 
length of the second joint of the kind tarsi, which is about twice as long as thefrst 
joint.— Dorsum of thorax oboe, clothed with bright, A ’apleoyellow hairs ; dorsum of 
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WINGS OF NEW SPECIES OF AFRICAN CULICOIDES. 




Collections received. 

The thanks of the Entomological Research Committee are doe to the following 
gentlemen, who has# kindly presented collections of insects (received between 
1st October «od31st December, 1911)!— 

Dr. W, M. Aders 2 Culex tigripei, 18 Lepidoptera (various stages), 

' 15 Hymenoptera, 18 Coleoptera, mid IS Rhyochota ; from Zanzibar. 

Capt. AS H. Blairs— 4 Tabamu, 1 Chrytopi , 8 Glouina, and 1 other 
Dipteron j from Desha, Southern Nigeria. 4 

'.8i • : 

Mr. E. Brand : — 3 Mosquitos and l Haematopota ; from Malindi, British 
East Africa. 

Dr, C. L. Chevalier : — 3 Glouina ; from Kismayu, British East 
0 Africa. 

Dr. Andrew Conn&l : — 241 Culicidae, 8 Tabanidae, 1 Glouina palpalit, 
11 Lyperotia, 4 Stomoxyi, 3 Cordylobia, and 10 other Diptera ; from 
the Gold Coast. 

Dr. Robert Drummond : — 18 Tabanidae, 9 Auchmeromyia , 93 other 
Diptera, 21 Hymenoptera, 2 Lepidoptera, and 2 Aracbnida ; from 
Zomba, Ny as aland. 

Mr. G. W. Evans : — 11 Mycetophilidne and a number of Aphids ; from 
Nairobi, British East Africa. 

Mr. T. E. Fell : — 7 Culicidae, 5 Hippaccntrvm, 27 Glouina, 4 other 
Diptera, 2 Hymenoptera, and 2 Coleoptera ; from the Western 
Province of Ashanti. 

Dr. J. L. Gilks : — 10 Glouina ; from Lamu, British East Africa. 

Dr. J. H, Goodliffe : — 6 Haematopota ; from Ankole, Uganda. 

Mr. A. R. Gould : — 8 Culicidae, 1 Glouina , 1 other Dipteron, 3 Le- 
pidopterons larvae, 1 Hymenopteron, 10 Coleoptera, 12 Thrips, 2 
Orthoptera, 2 Rhynohota, 8 Reptiles, and 3 Fungi ; from Aburi, 
Gold Coast. 

Mr. C. C. Gowdey 2 Culicidse, 11 Tabantu, 1 Chrytops,9 Hatmalopota, 
4 Hippoboscidae, 441 other 'Diptera, 2,384 Lepidoptera, 633 
Hymenoptera, 1,187 Coleoptera, 2 Flanipennia, 1,041 Orthoptera, 
19 Odonata, 78 Thrips, 13 Coccidae, and 932 other Rhynehota ; 
from Uganda, 

Dr, J. A. Haran 4 Culicidae ; from Nairobi, British East Africa. 

Dr. R. C. Hiscockt— 18 Tabantu, 2 Lepidoptera, 1 Coleopteron, and 
1 Cicada ; from Oshogbo, Southern Nigeria. 

Dr. A. P. D. Hodges, P. M. 0. t Culicid, 1 Tabennu, 1 Hymenopteron, 
and 1 Arachnid ; from Entebbe, Uganda. 

Capt. L. E. H. Humfrey 1 7 Culicidae, 4 Chrytopt, 123 Tabantu, 

70 Glouina, and 5 other Diptera ; from Southern Nigeria. 



COLLECTIONS RECEIVED. 


Mr. E. Hutchins : — 1 Hippoboscid, 253 Anoplura, and 506 Ticks j from 
Entebbe, Uganda. 

Dr. B. E. McConnell : — 12 Culicidae, 5 Culicoides, 6 Sim u !ium, 15 Tabanus, 
5 Haematopota, 113 Glossina (and 4 slides of genital armature), 
1 Stomoxys, 3 Lyperosia, 1 Auchmeromyia, 1 larva of Cordylobia, 
8 other Diptera, 1 Flea, 1 Psvchid larva and case, 3 Hymenoptera, 
5 Rhynchota, 119 Ticks, and 1 Worm ; from Uganda. 

Dr. C. H. Marshall : — 1 Culicid, 1 Haematopota, 1 other Dipteron, 

1 Hymenopteron, 47 Coleoptera, 13 Rhynchota, and 1 Orthopteron ; 
from Lake Matanda, Uganda. 

Dr. T. F. G. Mayer: — 4 Culicidae, 6 Haematopota, 3 Hippoeentrum, 

2 Stomoxys, 5 other Diptera, and 1 Hymenopteron ; from Oshogbo, 
Southern Nigeria. 

Dr. Wm. Morrison: — 9 Culicidae, 41 Tabantts, 19 Haematopota, 9 
Hippoeentrum, 7 Glossina, 5 Stomoxys, 29 llippobosea maculata, 
2 other Diptera, 5 Hymenoptera, 6 Coleoptera, 6 Rhynchota, 9 
Odonata, 4 Orthoptera, 15 Trombidiidae, and 2 spiders; from 
Northern Nigeria. 

Dr. A. Mouat : — 12 Fleas ; from Kisumn Township, British East 
Africa. 

Mr. S. A. Neave : — 48 Culicidae, 67 Cbrysops, 762 Haematopota, 700 
Tabanus , 78 Glossina, 1 Aitckmeromyia, 1 Hippoboscid, 216 other 
Diptera, 6,583 Lepidoptera, 18 Hymenoptera, 6 Rhynchota, 12 
Orthoptera, 4 Odonata, and 3 Neuroptera ; from Uganda. 

Dr. Lucius Nicbolls : — 176 Diptera, 4 Hymenoptera, and 5 other insects ; 
from St. Lucia, British West Indies, 

Mr. T. Preston : — 6 Culicidae ; from Nairobi, British East Africa. 

Dr. ,J. Pugh : — 6 Tabanus, 47 Huematopota, 1 Cbrysops, 19 Glossina, 
1 Stmnoxys, 70 other Diptera, and l Hymenopteron ; from the 
Kanyamkago District, British East Africa. 

Dr. W. L. Radford : — 10 Culicidae, 2 Glossina, 5 other Diptera, 2 Fleas, 
and 5 Ticks ; from Malindi District: and numerous Bed-bugs; from 
Mombasa, British East Africa. 

The Royal Society's Sleeping Sickness Commission (collected by 
Dr. G. D. H. Carpenter): — 1 Mosquito, 4 Tabanus, 1 Haematopota, 
72 Glossina, 1 Hippoboscid, 44 other Diptera, 224 Hymenoptera, 
48 Coleoptera, 2 Termites, 11 Orthoptera, 1 Dragonfly, a number of 
Aphids, 10 other Rhynchota, 40 Mallophaga, 4 Ticks, a number of 
Mites, 4 other Arachnida, 1 Millipede, and 1 Worm ; from Uganda. 

Lieut. A. C. Saunders, 3rd K. A. Rifle* : — 5 Tabanus and I llippobosea ; 
from Lake Rudolf, British East Africa. 

Dr. G. Strathaim : — 67 Culicidae, 1 Haematopota, 1 other Dipteron, and 
1 Millipede ; from Entebbe, Uganda. 



COLLECTIONS BECEIVED. Ill 

Mr. C. F. M. Swynnerton 4 Culicidae, 57 Diatomineura gp. nov., 
9 Cadieera, 168 Haematopota tanguinaria, 19 Tabanttt, 503 other 
Diptera, 13 dipterous pupa-oases, 57 Hymenoptera, 1 Coleopteron, 
2 Orthoptera, 10 Rhynchota, and 1 Arachnid ; from Southern 
Rhodesia. 

Mr. R. P. Thomas : — 139 Ticks ; from Mombasa, British East Africa. 

Dr. R. ran Someren : — 2 Tabanut, 4 Coleoptera, 2 Ilymenoptera, and 
1 Orthopteron ; from the Nile Province of Uganda. 

Mr. F. C. Willcocks : 4 Tabanidae, 12 Cecidomyidae, 197 other Diptera, 
45 Lepidoptera, 96 Coleoptera, 58 Chaleididae and Braconidae, 
136 other Hymcnoptera, 9 Plauipennia, 98 Thripe, and 82 
Rhynchota ; from Cairo, Egypt. 
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NEW AFRICAN TAB ANIDAE— PART I. 

By Ebsest E. Austen*. 

( Published by permission of the Trustees of the British Museum.) 

The following paper contains descriptions of eleven new species belonging to 
seven genera, besides notes on some other species. The types of all the new 
forms are in the British Museum (Natural History). As indicating the countries 
in which the new species have been obtained, the appended list may be of service. 

1‘ANGONUNAK. 

Genus Silvius, Mg. 

Siloius fallax, sp. n Northern Rhodesia. 

Genus Cadiceba, Macq. 

Catlicera distant i, sp. n Transvaal. 

„ speeivsa, sp. n. German East Africa. 

„ jiaricomu. Bp. n. Nyasaland Protectorate. 

Genus P a \gox t a, Latr. 

Pangonia to mala, sp. n East Africa Protectorate. 

Genus Dobcaloemus, Austen. 

Jhrraloemut silrerloeki, sp. n Northern Rhodesia. 

Genus Subpasgosia, Surcouf. 

Subjtangonia grahnmi, sp. Ashanti : Southern Nigeria. 

TABAMXAE. 

Genus TaBaXUS, L. 

Tabanus eanofascititus, sp. n. ... ... East Africa Protectorate. 

„ tenuipalpis, sp. n Gold Coast (including Ashanti). 

„ barrlayi, sp, n. Nyasaland Protectorate. 

Genus lIlPFOCENTRCM, Austen. 

Hippocentrum murphyi, sp. n Sierra Leone Protectorate. 

PASGOSUNAF.. 

Genus Silvius, Mg. 

Silvius f&llsx, sp. n. (fig. l.) 

( 3 0. — Length, J (15 specimens) 10*25 to 12*25 ihni., Q (16 specimens) 10 to 
11*75 mm.; width of head, f 4 to 4*5 mm., Q 3*6 to 4*2 mm.; width of front of 
0 , at vertex 0*8 to 0*75 mm., across lower edge of frontal callus 1 to 1-2 mm.; 
length of wing, 9*6 to 11 mm., Q 9'25 to 10-6 mm. 

(23110.— Eat. E«.) Wt P. II -21. 1000 S/12. DBS. 
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Looking like a small Tabanus, and in general appearance, and especially in Us 
abdominal markings, presenting a deceptive resemblance to Silvias decipienB, 
from which it differs in the general ground-colour of the dorsum of the abdomen, in the 
wings being without a dark and sharply defined stigma, and, in the female sex, in the 
eyes being less distinctly hairy, in the front being longer, and in the frontal callus not 
extending to the eyes. — Eyes densely hairy in microscopically hairy (under an 
ordinary hand-lens often appearing bare) in 9 ; dorsum of thorax slate-black * in , 
slate-coloured, dark brown, dark chestnut-brown, or reddish-brown in Q, with grey 
longitudinal stripes ( shorter atid less conspicuous in <$)in both sexes ; dorsum of 
abdomen cinnamon-rufous or dark chestnut-brown (in f with a broad, black median 
longitudinal stripe on second to fourth segments inclusive, and distal extremity clove, 
brown), with a double series of routuled or transversely elongate spots (especially 
large and conspicuous in Q), kind borders of segments, and a median series of 
triangles resting on latter smoke-grey or drab-grey ; wings hyaline. 



Fig, 1. — Silrius foil nr. Austen, 9. A 1 


Head, except vertical triangle in and frontal callus and area surrounding 
ocelli in Q, light grey pollinose ; when denuded, face and jowls in both sexes ami 
sub-callus in Q fawn-coloured ; vertical triangle in f and area surrounding 
ocelli in Q clove-brown ; frontal callus in Q chestnut or burnt-umber coloured, 
large, narrowly separated from eye on each side, more or less quadrate in outline, 
but with rounded angles ; face, jowls, and basi-occipital region clothed with 
whitish hair, in <-? outer border of face, jowls, and basi-occipital region clothed 
with dark brown or brownish hair ; eyes in rf densely clothed with fine grey 
hair, and rather more than their upper halves (except hind borders) consisting of 
larger facets than elsewhere ; palpi ochraceous-buff, clothed with whitish hair, 
which on upper surface of terminal joint in f is often intermixed with dark hair ; 

* For names and illustrations at colours, tee Ridgway, " A Nomeoctatera of Colors for 
Natnraliatt.” (Boston : Little, Brown i Company, 1W6.) 
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first and second joints of antennae greyish clove-brown (first joint in Q often 
greyish chestnut-brown), first joint short, swollen distally especially in q, first 
and second joints clothed above with blackish and below with whitish hair, hair 
on first joint much longer and denser in 3 than in Q , third joint of antennae 
clove-brown, with a prominent angle on upper margin of its expanded basal 
portion, which (in 0 at any rate) is broader than in .S', deripieni, Lw. Thorax : 
dorsum in J with an exceedingly slender, median, grey longitudinal stripe (easily 
overlooked) on its anterior half, and on each side of this a broader and more 
conspicuous stripe running from front margin to inner extremity of lateral half of 
transverse suture, beyond which indistinct continuations of both admedian and 
median stripes can sometimes be perceived, the admedian stripes each widening 
out into a rounded expansion midway between suture and prescutellar groove ; 
dorsum of thorax in clothed with light grey hair, except between bases of 
wings where there is a transverse band of dark brown hair, in front of which, to 
a point midway between band and anterior margin of dorsum, brownish hairs may 
lie intermixed with the grey ones ; pleurae and pectus in slate-grey and 
clothed with greyish hair ; dorsum of thorax in Q with five longitudinal grey 
stripes, consisting of a broader pair on each lateral half, which extend from front 
to hind margin and are obliquely connected by the grey transverse suture, and a 
narrow median stripe, which also commences on front margin but becomes 
indistinct soon after passing transverse suture ; admedian stripes in Q exhibiting, 
as in J , expansions midway between transverse suture and prescutellar groove ; 
hairy covering of dorsum of thorax in Q similar to that in but shorter ; 
pleurae and pectus in Q fawn-coloured, greyish pollinose ami clothed with 
greyish-white hair. Abdomen ; black median stripe on dorsum of 3 often with 
wide lateral extensions at base of second segment, in front of grey spots, 
narrower on third and fourth segments, interrupted by the grev hind borders of 
the second and thin! segments, and on each side indented more or less deeply by 
the paired grey spots ; dorsum of first segment in 3 black or clove-brown 
except posterior angles, which arc buff or cream-buff and, like lateral liordcrs of 
same segment, clothed with whitish hair : dorsum of second and two following 
segments in J each with a pair of grey spots, contrasting more or less distinctly 
with ground colour and connected with hind border, which is also grey and in 
middle line expanded into a forwardly-directed triangle ; torgites of three 
following segments clove-brown in J, with hind margins narrowly grey or 
isaltella-coloured, fifth and sixth segments also each with a pair of grey spots, 
ami fifth segment in addition with a grey median triangle resting on hind margin; 
sides of tergites of second and two following segments in 3 (except liina 
borders) more or less dark brown and clothed with dark hair ; dorsum in 3? 
clothed mainly with dark brown or blackish hair ; hind border (including 
posterior angle*) of second segment, posterior angles of third and fourth segments, 
and lateral margins of fifth and following segments clothed with whitish hair ; 
venter in $ mainly buff, clothed with greyish-white hair, first segment slate-grey, 
second segment with a large, quadrate, greyish clove-brown blotch in centre 
(sometimes indistinct), resting on base but not reaching hind bonier, fifth and 
following segments greyish clove-brown, hind margins of second ami following 

A 1 
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segments cream-buff or cream-coloured : dorsum in 9 marked as shown in fig. 1, 
and clothed mainly with minute, oppressed, blackish hairs, lateral margins and 
posterior angles of first six segments, as also bases of median triangles clothed 
with whitish hair ; venter in 9 greyish ochraceous-buff, hind* margins of second 
and following segments cream-buff or cream-coloured, second to sixth segments 
inclusive clothed with minute, oppressed, glistening whitish hairs, which are 
longer than elsewhere at each lateral extremity of hind border of sixth segment, 
last segment clothed with blackish hair. Wings narrow and elongate ; auxiliary 
and first longitudinal veins, and bases of second, third, and fifth longitudinal 
veins cinnamon or mummy-brown, remaining veins for most part dark brown ; 
stigma either indistinguishable, or narrow, elongate, raw-umber-coloured, and not 
sharply defined. Squamae shining and glassy, with a faint yellowish tinge. 
Halteres clove-brown, stalks paler, tips of knobs also occasionally pale. l*gs : 
coxae slate-grey or dark grey (front pair in 9 more or less fawn-coloured beneath 
the usual pollinosc covering), clothed with whitish hair ; femora and tibiae russet- 
browns or cinnamon-rufous, in f proximal third and distal extremities of front 
femora, distal extremities aud an elongate blotch on under side of base of middle 
femora, and uuder surface and tips of hind femora clove-brown, distal halves of 
front tibiae in o* clove-brown beneath, tips of hind tibiae iu f also clove-brown, 
distal extremities of tibiae in Q dark brown or brownish ; femora clothed with 
whitish hair, hind tibiae in c? with a fringe of fairly long, dark brown hair on 
both inner and outer surfaces, hind tibiae in 9 with a fringe of very short hair 
on outer side, sometimes wholly whitish, sometimes dark brown except at base ; 
tarsi clove-brown in both sexes, proximal half or two-thirds of first joint of 
middle or of both middle and hind tarsi more or less distinctly cinnamon-rufous 
or chestnut ; apical spines on hind tibiae small. 

North-Eastern Rhodesia : type of type of Q, and two para-types of 
each sex, on road between Petauke and Hargreaves, Luangwa Valley, 16. ix. 
1910, ‘‘at water-hole” ; additional para-types as follows : — 2 (J (J, 1 9, near 
mouth of Lusangazi River, Luangwa Valley, 1 3. ix. 1910 ; 1 9, Chirimanyama 
Stream, 8 miles south of Hargreaves, H. ix. 1910 ; 1 9, Lower Luangwa River, 

13. ix. 1910; 8 cJ, 8 9 9, Namadzi Stream, 30 miles south-east of Hargreaves, 

14. ix. 1910 ; 1 d , 1 9, near Petauke, 2,400 ft., 18 20. ix. 1910 ; 1 0, Msoru, 
Petauke— Fort Jameson Road, 24. ix. 1910; 1 rf, 25 miles west of Fort 
Jameson, 25. ix. 1910. 

Besides the foregoing specimens all of which were collected by Mr. S. A. .Wore, 
and presented to the British Museum (Natural History) by the Entomological 
Research Committee, no fewer than three hundred and forty other examples of 
Silvias fallal, including sixty - three males and two hundred and seventy- 
seven Q 9 were obtained by Mr. Neave in the Lower Luangwa Valley, from 
Hargreaves to the Lutembwe River (fifteen miles west of Fort Jameson), 
between September 14 and 26, 1910. 

Silcius rleripiens, Lw., to which reference was made at the commencement of 
the diagnosis of S; Julius, is apparently found to the south of the area occupied 
by the latter. Originally described from specimens from “ Catl'raria,” Silriia 
decipiens is represented in the National Collection bjr ten 0 9 from the Tamulakan 
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River (north-east of Lake Ngami), Bechuanaland Protectorate, 20. ix. 1909 
( R . B. Wootnam) j one Q from Buluwayo, 12. ix. 1909, “attacking man during 
the heat of the day ” (E. C. Chubb) ; and one 0 from the Mafungabusi District, 
Southern Rhodesia, 17. ix. 1910 (R. IV. Jack). 

Genus Cadiceba, Macq. 

Cadicera biclausa, Lw. 

Pangonia biclauta, Loew, Ofvers. af Kong). Vetcnsk.-Akad. Forhandl., xiv, 
p. 337 (1857) ; Abhandl. des Naturwiss. Vereins fiir Sachsen und Thiiringen, 
ii, p. 91 (I860) ; * Die Dipteren-Fauna Siidafrica’s,’ p. 19 (1860). 

Cadicera nigrescens, Ricardo, Annals and Magazine of Natural History, Scr. 7, 
vol. vi, p. 161 (1900). 

Cadicera nigricotur, Austen, Annals and Magazine of Natural History, Ser. 8, 
vol. vi, p. 342 (1910). 

The foregoing synonymy is the result of the acquisition by the British Museum 
(Natural History) of the type of Cadicera nigrescens, Ricardo (formerly in the 
collection of Mr. \V. L. Distant), and of five specimens (2 $ cj and 3 0 Q — the 
latter caught in the act of “attacking man") of Cadicera nigriculor, Austen, 
from the (Jhirinda Forest, Mclsctter District, Southern Rhodesia, 10-12.X.1911 
(C. F. SI. Swynnerton : presented by the Entomological Research Committee). 

The study of this material shows that all the specimens examined belong to 
one species, which must be designated Cadicera biclauta, Lw. ; and that, whereas 
the alidonien of C. biclauta, Lw., is sometimes uniformly purplish-black in both 
sexes, in other cases, in one or both sexes, the distal extremity of the abdomen 
is, or at least the lateral borders or posterior angles of the third or fourth and 
following segments are ferruginous or burnt-sienna-coloured. 

The female of Ceulicera biclauta , Lw., is distinguished from that of C. rubra- 
marginata , Macq.,* by the more slender shape of the terminal joint of its palpi, 
by the presence of a pair of small, elongate, greyish-white spots ou the anterior 
margin of the thorax, between the humeral ealli, and by the absence of a median 
ferruginous Btripe or spcar-shaj>ed mark on the tergites of the second and third 
abdominal segment*. It may lie noted that what Loew calls a “ variety ” of his 
species would appear to lie in reality C. rubramnrginatu , Macq. 

Since the type of C. nigrescent, Ric., is from Zomba, it is evident that the 
range of biclauta, Lw..— which was described from a specimen from Bechuana- 
land, and is represented in the Museum collection by a male from Pretoria 
( IV. /.. Distant), in addition to the specimens already mentioned — extends to the 
north at least as far as the Nyasalantl Protectorate. 

Cadicera chrysopila, Macq. 

Pangonia eh rgsogUa, Macquart, Hist. Nat. des. Ins. Diptercs, I, p. 194 
(1834). 

This species is evidently a Cadicera, and, so far as it is possible to judge from 
the description, Pangonia nobilit, Wicd. (Auss. zw. Ins. II, p. 622 (1830)), also 
lielongs to the same genus. Miss Ricardo (Ann. Mag. Nat. Hist., ser. 8, vol. i, 

* For ooioured figure o( this tpseiu tee Austen, ‘Illustration* of African Blood-Sucking 
Hies,’ Flat© 1U, fig. 19 (1909). 
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p. 56 (1908)) has pointed out that the two names apparently refer to the same 
species, and that if this be so P. chrysopila, Macq., is a synonym oE P. nobilis, 
Wied. : without making a comparison of the types the matter cannot, however, be 
decided definitely. Of P. nobilis, the type (from the Cape of Good Hope) is 
in the Berlin Museum ; the type of P. chrysopila, the provenance of which is 
given by Macquart simply as “ Afrique,” is in all probability lost. It is stated 
by Macquart to have originally been in M. Serville’s collection, which, according 
to Osten Sacken (Cat. Dipt. N. America, p. xvi (1878)), eventually passed into 
the possession of the late M. Bigot. As most Dipterists are aware, Bigot's 
collection on the death of its owner was acquired by the late Mr. G. H. Ycrrall, 
by whom it was bequeathed in 1911 to his nephew, Mr. J. E. Collin. In reply 
to euquiries, Mr. Collin has been good enough to inform the writer that the type 
of Pangonia chrgsojdla, Macq., is not in the Bigot collection, and that he cannot 
find the name in the catalogue of the collection made when it passed into Mr. 
Verrall's hands. 

A female Cadicera from Barberton, Transvaal (Dr. P. Rtttdall ) recently 
acquired by the British Museum (Natural History) apparently belongs to the 
species under consideration. 

Cadicera distant!, sp. n. 

tj . — Length (one specimen) 17 mm.; width of head 5*5 mm.; length of 
proboscis 4 4 mm. ; length of wing 15 4 mm. 

Builg shining thick, marked on dorsal surface icilh spots and patches of bright 
chrume-yelloir pile, distal extremity of abdomen tawng-vebramms ; wings, except at 
distal extremity, ochre-yellow, distal extremity of marginal cell ( from leccl of distal 
extremity of discul cell) and area intercenina brtween this and posterior branch of 
third longitudinal cein dark sepia-coloured, extreme tip of icing, all posterior cells, 
distal extremity of axillary cell, and distal two-thirds of discul cell light sepia- 
coloured. 

Head tnummy-hrown, frontal triangle brownish-grey pollinose, facial orbits 
grev pollinose, occiput smoke-grey above and on orbits, dark sepia-coloured in 
centre and below, jowls and basi-occipital region dove-brown ; ocelli wanting ; 
basi-occipital region, lower half of posterior orbits, and posterior |iortion of jow ls 
clothed with Naples-yellow hair, anterior portion of jowls clothed with black 
hair, sides of face clothed partly with black, partly with yellow hair ; proximal 
joint of palpi clove-brown or black, clothed at base with Naples-yellow hair and 
elsewhere with black hair, terminal joint of palpi narrow, curved, and (minted at 
distal extremity, oehraccous at distal extremity and on inner surface, proximal 
three-fourths of outer surface dark brown and clothed with black hair, distal 
extremity clothed with shining ochraceous hair ; first and second joint* of 
antennae buriit-uinber-colourcd, clothed with black hair, third joint ferruginous. 
Thorax : dorsum in front with a pair of narrow, euneate, longitudinal grey marks, 
each of which is situate approximately midway between median line and lateral 
margin, and, commencing on front margin, die* away midway between latter and 
transverse suture ; chromc-ycllow pile on dor*nm arranged as follows — a tuft on 
anterior extremity of each humeral callus, a large and conspicuous patch on each 
side occupying the presutural depression, a thick fringe clothing outer border 



TABANIDAE— PAST I. 


119 


of each poatalar callus, and a pair of admedian tufts in front of scutellum on 
hind margin of main portion of dorsum, unconnected with each other or with fringes 
on poitalar calli ; dorsum elsewhere clothed with short black hair, pleurae and 
pectus clothed with longer black hair. Abdomen: dorsum of second segment 
with a large patch of appressed, bright chrome-yellow hair on each side, not 
quite reaching lateral margin ; dorsum of fourth segment with a very small 
median tuft of chrome-yellow hairs on hind border ; posterior angles of dorsal 
scute of fifth segment tawny-ochraceous and clothed with similarly coloured hair ; 
tawny-ochraceous area at distal extremity clothed with similarly coloured hair, 
sixth segment black at base, then tawny-ochraceous, seventh segment entirely 
tawny-ochraceous ; ventral scute of second segment with a small patch of 
appressed, Naples-yellow hair on each side ; ventral scute of fifth segment with 
some tawny-ochraceous hairs near hind border, dorsal scute of same segment 
with a few similar hairs towards hind border ; abdomen except as stated clothed 
with minute, appressed, black hairs. Wings : costa (except extreme base, which 
is darker) and first longitudinal vein ochraccous, remaining veins in yellow 
portion ochro-ycllow. Squamae cream-buff, llalteres : knobs ochraceous-buff, 
stalks dark-brown. Legs : ooxae clove-brown or black, clothed with black hair ; 
femora (middle legs missing in case of type) cinnamon-rufous ; front tibiae and 
tarsi oehraceous-rufous, hind tibiae and tarsi tawny-ochraceous or ochraccous. 

Tkassvaal : Natal border, near Newcastle ( IV. L. Distant ). 

This handsome species, which is named in honour of its discoverer, in general 
appearance presents resemblances to C. chrysopila, Macq., and C. chrysostigma , 
\Vied., from both of which, however, it is distinguished inter alia by the spots or 
tufts of chrome-yellow hair ou the dorsum of the thorax all being separate, 
instead of the tuft in the presutural depression being connected with that on the 
humeral callus on each side, and the spots on the hind border being each 
continuous with the fringe on the postalar callus on the same side. From both 
the species mentioned C. distant i is further distinguishable by the abdomen 
(ventral and dorsal surfaces) being differently or less extensively spotted with 
patches of yellow hair. 

Cadicera obscuia, Ric. 

Cnrizoneura oiscura, Ricardo, Ann. Mag. Nat. Hist. ser. 9, vol. i, p. 56(1908). 

Owing to a combination of diameters (namely, the shape of the face, and the 
si/.e and position of the terminal joints of the palpi, which, although pointed at 
the tips, are large and raised above the proboscis, instead of small, aud situate 
alongside or closely approximate to the base of the latter), it would seem 
advisable to transfer this species to the geuus Cadicera. With the two new 
s|>ccics described below, C, oiscura forms a group characterised by having the 
alidomen narrower than in the more typical forms, and the first posterior cell in 
the wings either more or less narrowly open, or else closed on or immediately 
before the hind margin, instead of dosed some distance before reaching the latter, 
and consequently pedunculate. 

The type of Cadicera oiscura, obtained at Blantyre, Nyasaland Protectorate 
in November, 1904, by Dr. J. E. 8. Old, is the only specimen of this species yet 
received by the British Museum (Natural History). 
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Cadicera speciosa, sp. n. (fig. 2). 

Q. — Length (4 specimens) 16*25 to 16*75 inm. ; width of head 5*4 to 5'6 mm. ; 
width of front at vertex 0*75 mm;; length of proboscis 3*5 to 4*5 mm. ; length 
of wing 16 to 17 mm. 



Fig. 2.— Cadicera speciosa, Austen, 9- X 3. 


Black, donum of thorax with marking s of bright ochre-yellow pile, abdomen with 
a band of silvery hairs : wings, especially next reins, either more or less tawny- 
ochraceous ( except tips, which are dark brown), or dark brown, except extreme base, 
costal cells, and proximal portions of principal reins, which are taicny-orhrareoiu , — 
Presenting a deceptive superficial resemblance to C. oliscura, Bic., hut distinguishable 
inter alia by the bright ferruginous or cinnamon-rufous coloration of the antennae, 
legs, ami the terminal joint of the palpi \ by the terminal joint of the jnslpi being 
less acuminate, and clothed mu nly with ochraceous or ochracevus-rufous, instead oj 
with dark brown or brownish hairs ; by the mesopleurae being entirely clothed with 
black hairs, instead of for the most part with pale yellowish hairs ; and by the 
presence of a conspicuous band of short, uppressed, glistening silrery-white hairs os 
the hind Irorder of the tergite of the second abdominal segment. 

Head: front and face shining black, former rugose above callus ; between 
latter and antennae is a transverse band of dull, ycllowieh-grcv pollen, which 
sends off a narrow, downward offshoot along each side of face, next inner margin 
of eye ; sides of face, basi-occipital region, and lower portion of posterior orbits 
clothed with lmff-ycllow hair ; occiput, except small quadrate area immediately 
below vertex, yellowish-grey pollinose ; ocelli wanting ; proximal joint of palpi 
greyish clovc-biOwn, lower .sutface clothed proximaHv with buff-yellow and 
distally with dark brown or blackish hairs, terminal joint of p&lgii elongate, 
bluntly pointed at tip ; first and second joints of antenuuc somewhat darker than 
third joint. Thorax ■ front border of dorsum clothe*] with appressed, bright 
ochre-yellow hairs; which on median third are somewhat sparser than elsewhere ; 
hind margin of main portion of dorsum, iu front of scutcllum and including outer 
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surface of postalar calli, with a narrower border of similar hairs, more closely set 
and sometimes also somewhat paler than in front ; depth of hind border little 
more than half that of fore border ; on each side of dorsum, occupying 
presutural depression immediately in front of outer end of transverse suture, is a 
large patch of bright ochre-yellow hairs, which sends off a narrow prolongation 
a little way along transverse suture ; remainder of main portion of dorsum 
moderately shining, and clothed with appressed black hairs ; scutellum dull black, 
clothed with appressed black hairs, and with its upper surface minutely granular ; 
pleurae and pectus clothed with black hair, except that there is an oblique stripe 
of ochre-yellow hair below base of each wing. Abdomen shining black, . except 
dorsum of first segment, which is dull black ; dorsum, except hind border of 
second segment, clothed with minute, appressed, black hairs ; baud of silvery- 
white hairs on second segment deeper toward sides than in middle (varying in 
depth in different specimens), but not quite reaching lateral margins ; ventral 
scute of second (visible) segment with a large patch of Bhining silvery-white 
hairs on each side, towards hind margin ; ventral scute of fourth segment with a 
few yellowish hairs on each side. Wings: discal and certain other cells sometimes 
each with a paler streak in centre ; first posterior cell either narrowly open or 
else dosed on wing-margin, in some specimens closed in one wing and open in the 
other. Sgiiamae dull waxen-white. Halteres dark brown, tips of knobs 
ochraceous-buff. Logs ; coxae black and clothed with black hairs ; femora, 
especially towards base, somewhat darker than tibiae and tarsi, and clothed above 
with black hairs ; tibiae and tarsi clothed with ferruginous hairs ; claws black, 
ferruginous at base. 

Gkuman East Africa: type awl three other specimens (para-types) from 
the Iringa-Kilossa Road, at foot of Kifulufulu Mt., Usangn District, alt. 3,000 
ft., 10, 17. xii. 1910 (S. A. A rare). Type and two para-types presented to the 
National Collection by the Entomological Research Committee ; remaining para- 
tvpc in [Ktsscssion of the Committee. 

Cadicera ftavieoma, 8 p. n. 

0. — Length (1 specimen) 15*5 mm.; width of head 5 mm. ; width of front at 
vertex just under 1 innt. ; length of proboscis 3'5 mm. ; length of wing 13 mm. 

Front nnd fner cinnamon-rufous ; antennae ferruginous ; terminal joint of palpi 
nrangt^riifuus ; body black ar doer-brown , marked trith patches of bright \aples- 
yellow pile ; last tiro segments of abdomen cinnamon-rufous ur orange-rufous, hind 
borders of other abstominal segments (noire or less distinctly 1 cinnamon-rufous ; icings 
irith an ochre-yellow tinge, distal third dark sepia-coloured, — Resembling C.obscura, 
«!>., in general appearance, but distinguishable at once by the front and face not 
bring black, as also by the coloration of the antennae, and the orange-rufous hue of 
tlic femora and terminal joint of the pit pi ; the terminal joint of the palpi is also 
different i« shape, and clothal with bright ochraeeoas-rufous instead of with dark 
brown or brownish hair. 

Head; front strongly rugose above callus; ocelli wanting; between callus 
and antennae is a transverse band of grey pollen, which seud? off an offshoot down 
each side of face, next inuer margin of eye ; occiput (except quadrate area 
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immediately below vertex) and basi-occipital region emoke-gtey pollinose, basi- 
occipital region and lower portion of posterior orbits clothed with Naples-yellow 
hair, lower portion of sides of face next eyes sparsely clothed with minute 
ochraceous-buff hairs ; proximal joint of palpi dark brown (reddish at extreme 
tip), clothed below with yellowish hairs, terminal joint shaped like a banana ; 
first and second joints of antennae greyish pollinose, sparsely clothed with yellowish 
hairs. Thorax: bright Naples-yellow hair on dorsum arranged exactly like the 
ochre-yellow hair in the case of the foregoing species ; fore-border of Naples- 
yellow hairs absent from rather less than middle third, except for a few scattered 
hairs ; pleurae with an oblique fringe of yellowish hairs below base of each wing, 
elsewhere clothed with black hairs ; dorsum, except as already stated, clothed 
with minute appressed black hairs. Abdomen : dorsum of first segment with a 
few appressed, bright Naples-yellow hairs in middle line, next hind margin; 
dorsum of second segment clothed with similar hairs, except on anterior half of 
each lateral third ; dorsum of third segment with a minute patch of similar hairs 
on hind border, in middle line ; median third of dorsum of each of the three 
following segments clothed with similar hairs ; lateral margins of tergitea of last 
two segments clothed with ochraceous-rufoug hairs ; dorsum, except as stated, 
clothed with minute, appressed, blnck hairs ; ventral scutes of Becond, fourth, 
and fifth segments each Itearing on each side a large quadrate patch of bright, 
pale Naples-yellow hairs ; ventral scute of third segment on each side similarly 
but more sparsely clothed ; ventral scutes of last two segments clothed with 
ochraceous- rufous hair, except each lateral extremity of penultimate segment, 
which is clothed with Naples-yellow hair ; venter, except as states), clothed with 
minute, appressed, black hairs, which however on median portion of fourth and 
fifth segments are interspersed with minute ochraccous-rufous hairs, ll’ings: 
costa and first longitudinal vein ochraceous-rufous, other veins, except within 
dark area, ochraceous ; first posterior cell narrowly open (at least in ease of 
type). Sguamae cream-coloured. /Inheres : knobs cream-buff, pale cinnamon- 
coloured on each of their broader faces, stalks mummy-brown, Icegs: coxae 
burnt-umber-coloured, clothed with black hair, hind coxae with Naples-yellow 
hair on outer side ; femora orange-rufous, extreme tips paler (cream-buff) ; front 
tibiae ochraceous-rufous, cream-buff at base on anterior surface ; middle and 
hind tibiae somewhat slender, cream-buff, distal extremities ochraceous-rufous ; 
tarsi ochraeeous-rufcus ; hair on upper side of front femora and on anterior 
surface of middle femora, except at distal extremities of both, black. 

Nyasalaxd Protectorate ; Blantyre, October or November, 1909 (Dr. 
J. £. S. Old). 

Genus Panoonia, Latr. 

Pangonia comata, sp. n. (fig. 3). 

. — Length (3 specimens) 10*1 to 11 mm.; width of head 4 to 4‘4 mm. ; 
length of proboscis, exrtusire of labella, 3 to 3’75 mm. ; length of labella 1 mm. ; 
length of wing 10*4 to 10"tt mm. 

Small species, densely clothed with short, fine hair ; dorsum of thorax grey or slate- 
grey, on each side with two obligue, elongate, clore-brown patches, one in front of 
and one behind transcerse suture ; dorsum of abdomen black, with three transeerse 
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biindi of white hair on a grey ground, white hair forming firtl land (on hind border 
of first segment) most conspicuous at each side; distal portion and hind border of 
wings tinged with mouse-grey ; femora black, tibiae and tarsi clove-brown, dark 
sepia-coloured, or mummy-brown. 

Head ; frontal triangle and face light grey pollinosc, face short, not prominent, 
clothed on each side with whitish hair and devoid of shining call! ; jowLs clove- 
brown, clothed with similarly coloured or blackish hair ; basioccipital region and 
bind border of posterior orbits clothed with whitish hair ; occiput smoke-grey 
pllinose ; palpi clove-brown, proximal joint clothed below with whitish hair, 



Fig. 3. — Patl^onia couuiOt, Austen, S! . I j 


terminal joint seen from the side noticeably curved at the distal extremity, which 
is clothed with clove-brown hair ; first joint of antennae greyish clove-brown, 
clothed above and below with black hairs, second and third joints clove-brown or 
very dark brown ; lobelia large and gaping, and (at least in dead specimens) 
projecting upwards and forwards at an angle of about or rather more than 90° 
with axis of proboscis, each labelluni armed below with five long, narrow, fringed 
laminae similar to hut larger than those exhibited by the labella of Durcalocmus 
silrerlocki ( see p. 124). Thorax: dorsum clothed with grey hair mixed with 
black hair, both grey and biaek hair upstanding, fine, silky, and crinkled ; pleurae 
ami pectus grey, clothed with greyish-white hair, Aldomen : hairy covering 
shorter than that of thorax, and the individual hairs not crinkled : hind borders 
dorsal scute* of first, second, and fourth segments grey and clothed with 
glistening white hair, ground colour of grey border of first segment sometimes 
more or less distinctly buff on each side, grey borders of first and second 
segment# deeper at each lateral extremity, hind border of dorsal scute of third 
segment appearing dark grey when abdomen is viewed at a low angle from 
behind, but bearing white hairs only at its extreme lateral extremities, lateral 
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margins and posterior angles of fifth and Bixth segments clothed with white hairs; 
dorsum of abdomen, except as stated, clothed with short, dense, black hair ; 
ventral scutes of first and second segments grey, second segment clothed with 
glistening white hair and its ground colour sometimes greyish-buff at base, hind 
border of ventral gcute of third segment with a few glistening white hairs on 
each side, ventral scute of fourth segment grey and clothed except in middle 
with glistening white hairs, ventral surface of abdomen, except as stated, black 
and clothed with black hair. Wings : extreme base, first and second costal cells, 
distal extremity of third costal cell, stigma, and anterior margin of first basal cell 
ochreous. Squamae cream-coloured, borders cream-buff. Halter es; knobs sepia- 
coloured, stalks somewhat paler. Legs : coxae grey, clothed with greyish-white 
hair, femora, tibiae, and tarsi clothed with black hair. 

East Africa Protectorate: Rabai, 15. iii. 1912 (S. A. Nearer presented 
to the National Collection by the Entomological Research Committee). 

The following field-note has been supplied by Mr. Neave : — “ The three 
individuals of this small black Pungonia were taken on a forested hill near Rabai, 
at an altitude of about 600 ft. Two specimens were captured about 10 a.m., 
within a few yards of each other. In spite of a careful search, no others were 
even seen during the day, with the exception of the third individual, which was 
caught about 2 p.m., on the identical spot where the others were found." 

Pangonia comata cannot be confused with any other African species of 
Pangonia at present known. Owing to the shortness of its face and the absence 
therefrom of shining calli, its affinities would ap]>ear to be with the group formed 
by the South African Pangonia conjunda. Walk., P. angulata, Fabr., and /'. 
alboatra, Walk., from all of which, however, it may at once be distinguished, 
apart from other characters, by its much smaller size and by the nature of the 
hair on the abdomen, which, iustead of being exceedingly short and oppressed, is 
longer, upstanding, and furry. 

Genus Dokcaloemus, Austen. 

DorcaloemtM ailverlocki, sp. n. 

Q. — Length (2 specimens) 13 to 13‘5 mm.; width of head 4 to 4‘2 mm.: 
width of front at vertex 0'6 mm. ; distance from upper margin of occiput to 
anterior extremity of face 3'25 mm. ; length of proboscis just under 4'5 mm. ; 
greatest width of abdomen (across base of second segmeut) 5'2 mm. ; length of 
wing 10‘25 to 11 mm. 

A relaticely narroir-bodied, elongate speeies, in shape resembling Dorcalocmus 
bicolor, Austen. — Pace short ; dorsum of thorax blackish slate-coloured, with a 
greyish bloom , and clothed with ochre-yellow hair mixed with blackish hairs ; dorsum 
of abdomen ochraceous or tuicng-ochraceous (first segment greyish cream-buff) with 
black markings, and clothed with short, appretsed, glistening orange-ochraceous hair ; 
wings ochreous, distal third and hind harder somewhat darker ; femora black, tibiae, 
tarsi, and extreme tips of femora cream-buff. 

Head light grey, » roughly triangular area on each side, occupying lower part 
of aide* of face and anterior portion of jowls clove-brown ; frontal caUus large, 
bluntly sagittate and shining black, narrowly separated from eye on each side 
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and extending from middle of front to ocellar region of vertex, which is slate- 
grey ; upper portion of sides of face, except orbitg, thinly clothed with whitish 
hair, basi-occipital region and posterior orbits clothed with yellowish or whitish 
hair ; palpi dove-brown j first joint of antennae greyish clove-brown, Becond 
joint greyish fawn-coloured, third joint cinnamon, large, broad at base. Thorax : 
lateral borders of dorsum grey pollinose ; ground colour of pleurae and pectus 
agreeing with that of dorsum, pleurae clothed with yellowish or whitish hair. 
Abdomen : tergite of first segment with a large black blotch at base, extending 
beyond scutellum but not reaching basal augles or hind margin ; hair on tergite 
of first segment sometimes entirely ochreous, gometimes black on black blotch 
and silvery-white on hind border ; tergites of second and third segments each 
w ith a large, median, black spot, resting on or closely approximate to base of 
segment in each case, and cither not <[uite reaching hind margin or barely 
extending beyond middle of segment ; spot on second segment the larger, and (at 
least in case of type and para-type) bluntly triangular, with its apex directed 
backwards, spot on third segment rounded or more or less quadrate in outline ; 
black spots and adjacent area on second and third segments clothed in part with 
minute black hairs ; tergites of fourth to sixth segments inclusive each with a 
black transverse band at base, band on fourth segment in case of type contracted 
towards each lateral extremity in such a way that the segment is ochraceous both 
in front of and behind it ; hind borders of tergites of third to sixth segments 
inclusive sometimes yellowish-grey pollinose, with median expansions which, on 
fourth and fifth segments, may reach front margin ; tergite of seventh segment 
wholly black, more or less yellowish-grey pollinose, and clothed with black hair 
intermixed with orangc-ochraceous hair ; ventral surface of abdomen buff or 
cream-buff in front, black at distal extremity, third and fourth segments (except 
hind borders) more or less burnt-umber-coloured (fourth segment sometimes 
largely dark brown), hind borders of second, third, and fourth segments cream- 
coloured, sccoud segment and hind borders of two following segments clothed 
with silvery-white, whitish, yellowish, or ochreous hair, lateral extremities of 
hind borders of fifth and sixth segments clothed with ochre-yellow hair, third and 
following segments, except as already stated, clothed mainly with minute, 
appressed, black hairs. S</uamae cream-coloured. Ilallrres : knobs seal-brown 
on each of their broader faces, intervening area cream-coloured ; stalks buff, 
/ay/. i : coxae grey, clothed with yellowish or whitish hair : femora clothed with 
black hair ; upper surface of tibiae and tarsi clothed with minute, glistening, 
whitish or yellowish hairs. 

Northern Rhodesia : Gwai River, March, 1911 (the late 0. C. Silrerlock). 

This species is dedicated to the memory of its discoverer, a young entomologist 
in the service of the British South Africa Company, who, shortly after the 
specimens described above were collected, unfortunately lost his life in the River 
Zambesi, through the upsetting of his canoe by a hippo poUnms. 

As indicated by the shape of the body, Dorcalaemi u silccrlocki is allied to 
11. birolor, Austen (in which the face is likewise short), more nearly than to any 
other of its congeners yet described ; the present species can however at once be 
distinguished from D, bicolor by the coloration of the abdomen, and of the hairy 
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covering of the dorsal surface of the latter. In the shortness of the face and of 
the proboscis, as well as in the coloration and markings of the abdomen, the new 
species also displays affinity to Dorcaloemus fodieits, Austen, and D, teootnami, 
Austen, although from both of these D. silverlocki is distinguishable by the 
narrow and elongate shape of the body, the larger size of the frontal callus, and 
the conspicuous coat of bright orange-ochraceous hair on the dorsal surface of 
the abdomen. 

The specimen selected as the type of D. silrerloeki exhibits a number of 
remarkable, narrow, elongate, fringed laminae projecting from the inner surfaces 
of its divergent labella, similar to the corresponding structures exhibited by the 
foregoing species (q.r.) ; the determination of the exact nature of these processes 
must be postponed until the acquisition of further material. 

Genus Subpanconia, Surcouf. 

The genus Sitbpa ixgonia (originally characterised by its deseriber as a 
“ subgenus ”) is distinguished from Pangonia, Latr., by its remarkable proboscis. 
This organ, which, in dead specimens at any rate, slants downwards at an obtuse 
angle with the longitudinal axis of the body, is of only moderate length or rela- 
tively short, and, instead of being slender and needle-like in appearance, looks 
thick and fleshy. The most striking external features of the proboscis are 
exhibited by the labella, which, instead of being small, inconspicuous, and narrow 
at the tips, are extraordinarily large, blunt-ended, and rather longer than or at 
least as long as half the total length of the proboscis. From the upper margin 
of the inner surface of each labellum there projects downwards, at an angle with 
the axis of the proboscis, a series of light-coloured or reddish, rod-like processes, 
which are broader at the base and narrower at the tip, and diminish successively 
in length. Each labellum apparently I tears ten or eleven of these rod-like 
structures, the proximal five or six of which are longer than the remainder, and 
(in dead specimens at any rate) protrude conspicuously below the lower ends of 
the rest, of which the extreme tips alone are visible from the outer side. Surcouf* 
describes the rod-like processes as “almost completely closed tubes," and says 
that their function would appear to be to assist the insect in sucking up blood nr 
other fluids, lly means of a mere external examination the present writer has 
not been able to satisfy himself that the bodies in question arc really tubular, 
and their precise structure and significance remain to be determined ; meanwhile 
the attention of the reader may he directed to the existence of apparently 
homologous processes on the inner surfaces of the labella in Dorcalaemtu 
sileerlvcki, Austen (supra), and Pangonia cumatu, Austen (see p. 123). 

The blunt ends of the laliella are somewhat shining on the outer side, and arc 
sparsely but rather coarsely punctured. At the base of the laliella the labium 
broadens out on each side into a thickened flange-like extension j these flanges 
embrace the labrum, on the upper surface of which their edges almost meet 
together. When the head of the insect is viewed in profile, the flange-like 


• Bulletin du Museum National D'Histoire Naturelle, 1908, No. C, p. 284 (Paris : Octoler, 
1908). 
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extension looks like an elongate-ovate swelling in the middle of or just before the 
middle of the under side of the proboscis. 

The only species of Sulpangonia yet described is the geno-type, S. gravoli, 
Surcouf, * of which the typical series was obtained in French Congo, near the 
southern boundary of Kamerun, in July and August, 1906. The new Bpecies 
characterised below, examples of which have been received from Ashanti and 
Southern Nigeria, closely resembles S. graeoti, of which, by the courtesy of 
Baron J. M. R. Surcouf, a para-type is now in the British Museum. 

Subpangonia grahami, sp. n. (fig. 4). 

0. — Length (3 specimens) 12 - 2 to 13’5 mm. ; width of head 4'2 to 4’6 mm. ; 
width of front at vertex 0‘6 mm. ; length of proboscis 3'5 to 3’8 mm. ; length of 
labella 2 to 2‘25 mm. ; length of wing 12'8 to 14 mm. 



Fig. 4 . — Subpottgottia grahami, Austen, 9- X 21. 


Dorsum of thorax elore-brown, irith conspicuous dull olire, greg, or yellowish-grey 
pvllinose markings ; (lorsum of abdomen, dusky tawny, moderately shining, last three 
or last four segments cloce-hrown, hind borders of st rand, fourth, and two following 
segments, at least towards lateral extremities, clothed with silrery-white hair ; wings 
strongly tinged with raw umber ; legs dare-brown or dark brown. 

Ilnvl yellowish-grey pollinosc, lower part of sides of face and anterior portion 
of jowls clove-brown ; face short, clothed on each side with yellowish hair ; 
basioecipital region clothed with whitish hair ; ocelli wanting ; vertex blackish 
clove-brown ; upper half of front with a dark brown, sagittate mark, central 
portion of which when nibbed looks like a low, ill-defined, blackish callus, and of 
which the apex is in contact with the dark area occupying the vertex : extending 
upwards from base of each antenna is a dark brown, elongate mark, the upper 
extremity of which is more or less distinctly bifurcate but does not reach the 
sagittate mark ; palpi clove-brown, small, terminal joint narrow and curved, 
proximal joint clothed below with blackish hair ; first and second joint* of 
antennae clove-brown, dusky grey pollinose, clothed with blackish hair, which is 


* Lot, cU ,, p, 283. 
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especially long on upper surface of first joint, third joint of antennae clove-brown, 
dark brown, or dark cinnamon-rufous, proximal portion broad. Thorax : dorsum 
with a broad median longitudinal stripe (sometimes divided), humeral and 
prealar colli (except sometimes anterior extremities of latter), postalar calli and 
lateral margins between latter and transverse suture, transverse suture itself, 
and scutellum dull olive, grey, or yellowish-grey pollinose ; two clove-brown 
areas (one in front of and one behind transverse suture) on each side of median 
pollinose stripe, area behind transverse suture narrower and longer than the other ; 
dorsum clothed with fine erect blackish hair, more or less interspersed, especially 
towards each side, with short oppressed ochreous hair ; postalar calli and area 
immediately above base of each wing clothed with longer, pale yellowish hair ; 
pleurae and pectus light grey, clothed with whitish hair. Abdomen : dorsum 
clothed mainly with minntc, appressed, black hairs ; lateral margins and posterior 
angles of first segment clothed with whitish hair ; dorsnm of second and third 
segments, at least in centre and towards lateral extremities, showing more or less 
ill-defined traces of clove-brown pigment, dorsum of fourth segment sometimes 
almost wholly clove-brown, sometimes partly tawny ; coloration of venter agree- 
ing generally with that of dorsum. Sguamue yellowish, or light raw-sienna- 
coloured. Halteres dark sepia-coloured, tips of knobs paler. Leys : coxae grey, 
clothed with whitish hair ; hind tibiae clothed with fine, short, outstanding 
blackish hair. 

Ashanti and Southern Nigeria : typefrom Obuasi, Ashanti, 24. vi. 1907, 
“caught on Sansu trolly line near stream” ( Dr. IT. M, Graham , IF.A.M.8.)} a 
second specimen (para-type) from same locality, 27. vi. 1907, “caught in bush- 
path, at 125J miles on Gold Coast Government Railway, 11.30 a.m. (Dr. IK. SI. 
Graham) ; one other para-type from lkom Station, Cross River, Southern 
Nigeria, t>. vi. 1910 (Dr. 8. Clark, W.A.M.S. : presented by the Entomo- 
logical Research Committee). 

Dr. W. M. Graham, in whose honour the new Sukpangonia is named, ha- 
kindly supplied the following field-note. — “The first specimen of this species 
tliat I met with I mistook for a humble-bee, on account of its curious habit of 
hovering in the air and buzzing loudly, darting away for a moment aud then 
returning and buzzing round me again. This individual was caught in an open 
plantation, by the side of the Sansu trolly line, about a mile outside Obuasi ; the 
second specimen, the behaviour of which was similar to that of the first example, 
was taken in a bush-path, in dense bush, a mile and a quarter from Obuasi, 
towards Kumasi. These were the only two specimens hccu in seven and a half 
months.” 

Subpangonia graliami is closely allied to S. gravoti, Surrouf, but may lie 
distinguished by the darker coloration of the dorsum of the abdomen, the first 
three segments of which are dusky tawny instead of ochraceous ; by the pre- 
dominance of blackish or black hair on the dorsal surface of both thorax and 
abdomen ; and by the presence of a band of silvery-white hairs on at least the 
lateral portions of the hind borders of the second, fourth, fifth, and sixth 
abdominal segments, these segments, or at any rate their hind borders, in 
S. gravoti being .clothed with ochreous hair. 
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In addition to the para-type of S. gravoti mentioned above, the National 
Collection possesses a female of this species from the vicinity of Edi-Emi, Meko 
Road, Western Province, Southern Nigeria, 3. vi. 1910 (Dr. G. M. Gray, 
ll'.A.M.S. ; presented by the Entomological Research Committee). 

TABANINAE. 

Genus Tabamur, L. 

Tabanua canofaaciatoa, sp. n. (fig. 3). 

Q. — Length (8 specimens) 11.25 to 14 mm. : width of head 4.4 to 3 mm. ; 
width of front at vertex 0.6 to 0.8 mm. ; length of wing 10.3 to 11.6 mm. 

Eyes densely clothed with short, fine, yellowish hair ; donum of thorax clorc- 
hrinrn, with an olivaceous tinge, moderately shining, and sparsely covered with 
Umyith, Naples-yellow hair ; first abdominal segment ochraceousJ/uff, secoiul 
segment more or less cinnamon-rufous or chestnut, each of first turn segments 



with a c lore-brown mntian basal blotch on dorsal surface, dorsum of second 
segment with a hoary, pollinose, transrrrse band, resting on hind margin and 
shii/ied as shown in fig, 3 ; third and following ulnlaminal segments shining 
black, hind margins of tergites of thin! anil fourth segments whitish grey, luff, 
nr cream-buff; wings faintly tinged with drah ; tihiae, except distal extremities, 
cream-buff. 

Head dull yellowish-grey pollinose, face, jowls, basi-occipital region, and part 
nf occiput clothed with yellowish hair ; front of nearly uniform width through- 
out, about three and a half times as long as broad, elolbed mainly with Mack 
or mainly with yellowish hair, or else with black hair at lower extremity, at and 
just helnw middle, and on ocellar apot, and elothed elsewhere with yellowish 
hair ; frontal callus clove-brown, shining, small and inconspicuous, sending ofl' a 
black, linear, median prolongation towards ocellar spot, which is also clove- 
brown or blarkish ; just helow middle of front on each side is an ill-defined. 

25110 It 
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clove-brown or blackish, elongate mark, usually clothed with black hair ; palpi 
slate-grey (distal extremity of proximal joint and inner surface of terminal joint 
greyish cream-buff or drab-grey), clothed with bright yellowish hair (and in case 
of terminal joint also with some minute black hairs on outer side towards distal 
extremity), terminal joint small and acuminate ; antennae greyish clove-brown 
(last four annuli of terminal joint black), first joint clothed mainly with yellowish 
hair, third joint narrow and elongate, usual angle on upper margin near base 
often so little developed as to appear non-existent. Thorax ; swelling occupying 
depression at each end of transverse suture usually greyish fawn-coloured ; 
pleurae and jiectus grey pollinose, clothed with yellowish hair. Abdomen: clove- 
brown median basal blotches on first two segments shaped as shown in fig. 5 ; 
first segment, hoary transverse band on second segment, posterior margins of 
third and fourth segments, and lateral margins of tergites of second to fifth 
segments inclusive clothed with yellowish or ochreous hair, hind margin of 
tergite of fifth segment also with some yellowish or ochreous hairs ; hind 
margins of third and fourth segments somewhat deeper on each side ; clove- 
brown median blotch on second segment clothed with black mingled with 
yellowish hair, tergites of third and following segments, except as already 
stated, clothed with black hair ; venter agreeing with dorsum in coloration, 
except that second segment is without the characteristic hoary transverse band 
seen on dorsum, but has only a much less deep, straight, whitish-grey pollinose 
hind border, and that hind margin of fifth segment is sometimes more distinctly 
grey or yellowish-grey than is usually the case on dorsum j hind margin of 
ventral scute of sixth segment also sometimes narrowly grey. Il'iugi : costal 
cells tinged with raw sienna ; stigma’ mummy-brown, elongate, and conspicuous : 
veins partly mummy-brown, partly dark brown. St/uamae ; thoracic squamae 
cream-buff, borders buff. Hulteres ochraccous-buff or buff, stalks somewhat 
darker. Legs : coxae grey, clothed with yellowish hair ; femora blackish slate- 
coloured, upper surfaces, and also anterior surface in case of middle pair 
clothed with black hair, posterior surface of anterior pair clothed with longer 
yellowish or longer black hair, or with both, under surface of middle and hind 
pairs clothed with longer yellowish hair ; extreme base of tibiae, at least on 
upper side, dark brown, distal third of front tibiae clove-brown (this dark area 
is usually rather more extensive below and on under side than above), extreme 
tips of middle and hind tibiae dark brown or brownish, pale portion of tibiae 
clothed with bright, pale straw-yellow hair, which on outer side is sufficiently 
long to form a more or less conspicuous fringe, denser on the hind tibiae than 
on the others ; front tarsi black or clove-brown, middle and hind tarsi dark 
brown, usually lighter at base ; in case of hind tarsi, first three joints, except 
tips, and extreme base of two following joints raw-umber-coloured. 

East Africa Protectorate : type from Crater Lake, North of Ml. 
Kenia, 15.ii.1911, “on mule” (S. A. Seace : presented by the Entomological 
Research Committee). Para-types as follows (all collected by Mr. S. A. Neare, 
and — with the exception of one specimen retained by tbe Committee — presented 

* Nut shown with sufficient clearness in tbe figure. 
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to the National Collection by the Entomological Research Committee) : two 
specimens from the south-east slopes of Mt. Kenia, alt. 6,000 to 7,000 ft., 
3-12.ii.1911 ; one specimen from the southern slopes of Mt. Kenia, 6.ii. 1911 ; 
one specimen from Mem (north of Mt. Kenia), 14.ii.l911 ; three specimens (one 
“ biting native ”) from the eastern foot and slopes of the Aberdare Mt#., alt. 
7,000 to 8,500 ft., 24-27.ii.1911. 

Tnhamts cahofasciatus is distinguished from T. ruirenzorii, Ric., — another hairy- 
eyed species to which it is closely allied and to which it presents a strong 
resemblance in general appearance, — inter alia by the colour of the hairs clothing 
the terminal joint of the palpi, which are black in the case of T. ruaeuznrii, and 
by the presence of the hoary, pollinose, transverse band on the second abdominal 
segment, this band being completely absent in T. ruirenzorii. 

It is worthy of remark that both species— which, owing to their eyes being 
hairy, belong to the “subgenus” Therioplertes, now no longer recognised — are 
mountain forms, the type and para-type of T. ruirenzorii, which are the only- 
specimens of this species at present known, Irnving been obtained at an altitude 
of lietwecn 5,000 and 13,000 ft., in East Ruwenzori, Uganda Protectorate." 

Tabanus tenuipalpis, sp. n. (fig. 6). 

Q. — Length (2 specimens) 1 7*2 to 17’5 mm. ; width of head -V75 to C'25 mm. : 
width of front at vertex 0 - 5 mm. ; length of wing 15 - 7.i to 16 mm. 

Dark brown species (dorsum of thorax — ezrept sentrllum, which is paler — sepia - 
coloured), with ezeeedingly narrow front , and remarkably slender palpi ; dorsum of 



Fig. 0. — TntyiouM Irwu.pu/H', Austen, 2. X 2), 
abdomen with whitish markings, as shown in Jig. 6 ; wings strongly tingeil with 
sepia, especially alioHt fork of third rein and along hind border. 

/had : subcallus, face, jowls, and basioccipital region light grey or yellowish- 
grey, occiput grey ; face and jowls sparsely clothed with short, fine, blackish 
hairs, basioccipital region clothed with longer whitish hair ; front grey (appearing 
dark brown, except on each side of callus, when viewed at certain angles), 
narrowing from above downwards and (estimated by eye) about nine or ten times 


* [Two additional specimens (both females) have reoentlv been taken io Ankole, Uganda, 
by Dr. B. E. McOonnell.-&i] 
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aa long as its breadth at lower extremity ; frontal callus mummy-brown, acicular 
or lanceolate, its upper extremity produced into a median ridge ; palpi Isabella- 
coloured, drab, or greyish-fawn-coloured, proximal joint clothed below with 
whitish hair of moderate length, terminal joint unusually slender, tapering to a 
point and clothed on outer side with minute blackish haire ; first and Becond 
joints of antennae greyish cinnamon, clothed with black hairs, third joint clove- 
brown, expanded portion of moderate breadth. Thorax: dorsum of main 
portion without distinct markings, and clothed with minute, appressed, dark 
brown hairs ; swelling in depression at each end of transverse suture isabella- 
cotoured, and clothed above with yellowish hair ; humeral and postalar calli and 
lateral border of dorsum above base of wing on each side greyish cream-buff ; 
postalar calli each with a conspicuous tuft of longish white hair on outer margin ; 
a small tuft of similar but shorter hair above base of each wing ; pectus and 
pleurae pinkish buff or greyish cream-buff, clothed partly with whitish, partly 
with dark brown or brownish hair ; dorsal surface of scutellum clothed with 
appressed, glistening, light-coloured hair, which is for most part yellowish, but is 
whitish on lateral margins and deeper in colour in centre and towards front. 
Abdomen : posterior angles of tergites of all except Inst two segments light grey, 
and clothed with shining silvery-white hair ; tergites of second to fifth segment? 
inclusive each with a light grey spot, more or less semi-circular in outline and 
clothed with short, appressed, glistening white hair, on hind border in median 
Hue ; tergite of first segment with a few yellowish hairs on and near hind margin, 
in median line ; dorsum, except as stated, clothed mainly with short, appressed, 
dark brown hairs, though the haire immediately in front of each median spot are 
more or less yellowish ; the grey ground-colour of the posterior angles of the 
tergites of the second to the fifth segments inclusive extends inwards to some 
extent, but does not reach the median spots ; ventral surface dark brown and 
clothed with minute appressed hairs of same colour, hind borders of second to 
fifth segments inclusive light grey, and clothed with short, appressed, silvcrv- 
whitc hair. Wings : costal cells raw-sienna-coloured : infuscation at tip of wing 
may take shape of a border on each side of anterior branch of third longitudinal 
vein and of distal portion of second longitudinal ; infuscation along hind liordcr 
occupies second and third posterior cells, fourth posterior cell except immediately 
adjacent to discal cell, and distal halves of first and fifth posterior cells, and dies 
away in distal extremity of axillary cell ; veins or portions of veins forming 
distal boundary of basal cells somewhat infuscated ; veins mummy-brown or dark 
brown : stigma mummy-brown, narrow, and elongate, tyuamae sepia-coloured, 
borders darker. Ilalteres dark mummy-brown, tips of knobs sometimes paler. 
Legs : coxae greyish, clothed with dark brown hair, front pair with greyish hair 
at base anteriorly ; femora and hind tibiae dark brown, clothed with similarly 
coloured hair ; front tibiae sepia-coloured at extreme base, then cream-coloured, 
except distal third or rather less, which is dark brown ; cream-coloured portion 
of front tibiae clothed anteriorly with minute black or dark brown haira, which 
however may he more or less interspersed with or replaced by minute, glistening, 
cream-colourcd'hairs ; middle tibiae dark mummy-brown, dark brown at distal 
extremity ; front tarsi clove-brown, not expanded, middle and hind tarsi dark 
brown. 
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Gold Coast (Colony and Protectorate), and Sierr a Leone Protectorate: 
type from Obuasi, Ashanti, 10. xii. 1907, “ caught on wall of veranda at 4 p.m., 
after rain” (Dr. IV. M. Graham, W.A.M.8.)\ a second specimen (para-type) 
from the Tano River, ten miles north of Half Assinie, 25-30. i. 1910 (IV. Van 
Eeden); a third female from Darn, Sierra Leone Protectorate, 2. viii. 1911 
(Dr. J. C. Murphy, iV.A.M.S. : presented to the British Museum by the 
Entomological Research Committee). 

The species described above is allied to Tabanus obscurefumaius, Surcouf, 
which was originally obtained in Spanish Guinea, and is represented in the 
British Museum collection by a number of female specimens from Southern 
Nigeria. While resembling Tabanus tenuipalpis in the narrowness of its front 
and frontal callus, in the peculiarly slender shape of the last joint of its palpi, 
and in its abdominal markings, the female of 7\ obscurefumatus is distinguished 
from that of the new species inter alia by the front being actually slightly 
narrower, by the terminal joint of the palpi being slate-grey or slate-coloured 
instead of as described above, hy the slate-black colour of its abdomen, and by 
it? legs, except the proximal portion of the front tibiae, being black. 

Tabanns barclayi, 8 p. d. 

Q . — Length (16 specimens) 11'25 to 14 mm. ; width of head 3 4 to 4'2 mm. ; 
width of front at vertex 0'6 to 0 - 75 mm. ; length of wing 9’G to 118 mm. 

Smallish or small, somewhat narrow-bodial, elongate species, with relatively rather 
broad front, which is often wider below, and abdomen tapering slightly towards 
distal extremity ; dorsum of thorax greyish sepia-coloured, longitudinally striped 
with grey ; dorsum of abdomen sepia-coloured or mummy-brown, with narrnte, 
smoke-grey, median loni/itudinal stripe, and a much broader , drab-grey or gellowish- 
grry, longitudinal stri/ie on each side of this, between median stripe and lateral 
margin. 

Head : subcallus, face, jowls, and basi-oecipita! region whitish-grey pollinoee, 
occiput smoke-grey ; face, jowls, and basi-oecipital region clothed with whitish or 
white hair : front yellowish-grey (mllinose (its upper portion clothed with minute, 
blackish hairs), often distinctly wider at lower than at upper extremity, but if 
not, then inner margins of eyes bordering front parallel : frontal callus large, 
shining dark brown, narrowly separated from eye on each side, its lower margin 
straight, its upper margin angulato, and produced into an elongate, more or less 
oral or ovate upper callus ; palpi cream-coloured, proximal joint clothed below 
with whitish or white hair, terminal joint moderately or but little swollen at base, 
clothed on outer side with minute black hairs, mixed with minute, glistening, 
cream-coloured hairs ; first and second joints of antennae greyish-buff, clothed 
"ith minute black hairs, third joint ochraceous-buff or cinnamon, annulate 
|x>rtiou, which is fairly long, darker (brownish or dark brown). Thorax : dorsum 
with three grey, longitudinal stripes commencing on front margin, median stripe 
'cry narrow and scarcely extending beyond level of transverse suture, admedian 
stri|es broader and entire ; lateral borders of dorsum also grey ; pleurae and 
ixrtus light smoke-grey pollinose, clothed with whitish hair. Abdomen .■ grey 
siri(>es on dorsum complete, or extending from base at least as far as penultimate 
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segment, the broad grey stripe between the admedian dark stripe and the dark 
lateral margin on each side consisting of a continuous Beries of oblong blotches, 
one on each segment, the inner margin of each blotch being roughly parallel to 
the lateral margin of the segment, while the outer margin of each blotch runs 
obliquely backwards and outwards ; hind margins of dorsal scutes of second and 
following abdominal segments often narrowly grey ; dark stripes on dorsum 
clothed with minute, appressed, blackish or black hairs, grey stripes clothed with 
similar yellowish hairs ; lateral borders of dorsal scutes of all segments except 
last two light smoke-grey pollinose (invisible from above in case of dried speci- 
mens) ; venter light 9inoke-grev pollinose, clothed, except in case of last segment, 
with minute, appressed, yellowish hairs, ventral scutes of first four segments 
more or less fawn-coloured, hind borders of second to sixth segments inclusive 
cream-huff. Hi uys faintly tinged with drab ; veins mummy-brown ; stigma 
mummy-brown, elongate, aud often conspicuous. Squamae isabelhv-colourcd, 
bonders cream-bnff or fawn-coloured. Halteres (in dried specimens often appear- 
ing piukish or fawn-coloured) : knobs yellowish cream-coloured, stalks ochraccous- 
buff. Leys : femora lighter or darker grey, clothed with whitish hair, their 
distal extremities or extreme tips buff or ochraceous-buff ; tibiae buff or 
ochraccous-buff, tips of front pair dark brown ; front tarsi clove-brown or dark 
brown, not ex|>anded, middle ami hind tarsi ochraceous or ochraceous-buff, tips 
of joints dark brown, last joint of hind tarsi often entirely dark brown. 

Nyasaland Protectorate: type and four other specimens (para-types) 
from Fort Johnston, South Nyasa, 26. ii. 1910, “taken in goat-kraal" 
(Dr. .4. //. Barclay) ; four specimens from the Shire River, alt. 2,000 ft., 
1, 3, 25. iii. 1910, and two other specimens from Fort Johnston, 24. iii. 1910 
(Dr. A. II. Harriot/); one specimen from Kninbiri, Central Angonilaml, near 
Lake Nyasa, 26. i. 1910, and two specimens from the vicinity of the Livclcri 
River, South Nyasa, 3. ii. 1910 ( Dr. .1. H. Dairy) ; two specimens from Zomlm 
District, 190J (Dr. .S'. K. Norris) all except the last two presented to the 
British Museum (Natural History) bv the Entomological Research Committee. 

In addition to the fortgoing, the following in the possession of the Committee 
have also (teen examined ; seven specimens taken by Dr. Barclay between 
26. ii. and 24 iii. 1910, at the localities already mentioned : two specimens 
taken by Dr. J. II. Durey. 2. ii. 1910, at the locality mentioned above ; one 
specimen from Fort Johnston, February. 1910(5. A. Scare) ; and one specimen 
from Liwondc, 20. i. 1911 (Dr. J. E. S. ( >td). 

The species described above, which has l»cen named in honour of one of its 
discoverers and is apparently common in South Nyasa in February and March, 
is allied to Tabantu palliiiifacirs , Sureouf, which is at present known only from 
the East Africa Protectorate. Tabaaus httrclayi, which resembles T. jxiUidifacv. 
in the width of its front and the shai>e of its frontal callus, may however be 
distinguished from the species mentioned by the narrower shape of its body, by 
the front being if anything wider ltelow than above (instead of the reverse I, 
ami by its abdominal markings, — the greyish longitudinal stripe on the dorsum 
between the median stripe and each lateral margin not being broken up into a 
series of oblique *]>ots. 
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Genus Hifpocestbum, Austen. 

Hippocentxum muiphji, sp. n. (fig. 7 .) 

Q, — Length (2 specimens) 1 1*5 to 12 mm. ; width o£ head 3' 75 mm. ; width 
of front at vertex just over 1 mm. ; length of wing 1 1 mm. 

Black or cbve-broton ; median portion of face dark mot ue-yrey pollinate ; 
terminal joint of palpi narrotaer, more elongate, and lest shining on outer side 
than in H. trimaculatum, Newstead, or H. versicolor, Austen ; wings dark 
sepia-coloured, with (at least in type and para-type) only the faintest possible 
(scarcely discernible) vestiges of light markings, proximal portion of wings paler ; 
legs black, proximal third affront and hind tibiae, rather less than proximal half of 
middle tibiae, ami first joint of middle and hind tarsi except distal third cream- 
coloured. 



Fig. 7 . — Uiypoeenltuin thiii-phi/i, Au>ten, 9- x I . ■>- lied in profile, 
to show shape of terminal joint of palpi. 

Head: front shining black, with a pair of oblique depressions, which are 
divergent below and meet inner margins of eyes, enclosing between them an 
elevated area which is roughly triangular in outline and has its blunt ajicx 
directed upwards ; a dull black spot between bases of antennae ; sides of face 
shining black; occiput dull slate-grey: palpi clove-brown, blackish at tips and 
clothed on outer side with blackish hair, terminal joint elongate, flattened on 
outer aide on rather leas than basal half and only moderately shining ; first joint 
of antennae bumt-utnbcr-colotired, clothed with blackish hair, moderately stout 
and of uniform thickness except at extreme base, second and third joints dove- 
brown, last three annuli of third joint sometimes appearing darker than expanded 
portion. Thorax ; dorsum blackish clove-brown, greyish pollinosc in front, area 
immediately above base of each wing paler ; pleurae and pectus slate-grey, 
thinly clothed with whitish hair. Abdomen : dorsum clove-brown, first three 
segments sometimes paler, second and third segments narrowly grey at extreme 
base ; hairy covering of dorsum black, short and appressed on second and four 
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following segments, somewhat longer and more erect on first and last segments ; 
ventral scute of second segment more or less mummy-brown proximally, clove- 
brown or dark sepia-coloured distally ; ventral scutes of third and fourth segments 
lighter or darker clove-brown^ base of ventral scute of third segment sometimes 
more or less mummy-brown ; ventral scutes of last three segments clove-brown 
or black ; hind borders of ventral scutes of second and two following segments 
light grey pollinosc, and clothed with minute, appressed silvery-white hairs ; 
ventral scutes of last three segments clothed with short black hair, hind margins 
of fifth and sixth segments narrowly greyish. Wiuyt : stigma large, elongate, 
very dark brown and conspicuous : first and second costal colls mummy-brown ; 
basal cells, proximal two-thirds of anal cell, and base of axillary cell dusky hyaline, 
distinctly paler than distal half of wings ; proximal portion of marginal cell, as 
far as commencement of stigma, semihyaline; first submarginal and first pos- 
terior cells with a faintly indicated narrow pale transverse mark running across 
the base of each ; a similar mark resting on the anterior side of the third longi- 
tudinal vein, a little before the baekwardly directed appendix to its anterior 
branch, and a third minute pale mark in the discal cell near its distal extremity, 
resting on the fourth vein ; these marks are more distinct in the para-type than 
in the specimen selected as the type. Si/uuume dark sepia-coloured. Ilalterrs : 
knobs buff-yellow or buff, stalks brownish, buff-yellow or buff at the tips, fajs : 
front tibiae conspicuously incrassate ; black portions of legs clothed with black 
hair, cream-coloured proximal portions of tibiae clothe*! with minute, appressed. 
silvery-white hairs, some of which, at least on the inner or posterior surfaces, arc 
also to be seen on the proximal extremities of the black parts of the. tibiae. 

Sierra Leone Protectorate : (iondema (about 10 miles north of Barri- 
walla, close to Anglo-Liberian Frontier), lo.vii.191 1, “not numerous " (Dr, J. 
C. Murphy, tt'.A.M.S.: presented by the Entomological llesearrh Committee). 

This fine s|>ecies is named in honour of its discoverer, who, by his energy as a 
collector, lias during the past few years done much to extend our knowledge of 
the blood-sucking Hies of the hinterland of Sierra Leone. Owing to its size 
alone. Ilippoeenlrum murphyi is readily distinguishable from the other species of 
its genus at present known, while as regards II. vrnirolur, Austen, further dis- 
tinctive characters are afforded by the jwlpi (srr diagnosis above), the practically 
unicolorous wings, the sharply contrasted colours of the conspicuously banded 
legs, and the swollen front tibiae. From llipjiucrnlrum trinuiculntum, Ncwst., 
which is perhaps identical with //. ( llarmiitoj’ota) strigipennis, Karsch, If. murphyi , 
apart from its size, is distinguished by the palpal character already mentioned, 
the greater thickness of the first joint of the antennae, the absence of more or 
less conspicuous wing-markings, and the coloration and landing of the legs. 
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Introductory. 

The Colony of Southern Nigeria was traversed by the writer in 1910, ami the 
following short report is founded on observations made during the first seven 
months of that year. As will be seen later on, various officers, chiefly medical, 
stationed in the Colony, afforded material help in the investigation, and the 
results of their work are also incorporated here ; the collections of injurious 
insects made by them have been duly acknowledged in previous issues of this 
Bulletin, and also, as far as possible, throughout this report. 

A word of explanation is necessary in order to avoid any misapprehension of. 
the aims of the writer in framing this resume. The report deals entirely with 
the blood-sucking insect* and other arthropods which are or may be associated 
with the various [ntrasitic diseases found in this and similar Colonies. As in the 
ease of all Tropical African dependencies, prior to the formation of the Entomo- 
logical Research Committee, very little was known of the economic entomological 
fauna. Through the instrumentality of the Medical Research Institute at Yaba 
(five miles from Lagos), Southern Nigeria is probably ahead of most other 
Colonies in this respect. Considerable work ha* been done there, chiefly on 
mosquito larvae, but this work has been confined almost entirely to Yaba and 
Lagos, a very circumscribed area. 

The primary aim of the Entomological Research Committee, so far as Tropical 
Africa is concerned, twiy be tersely summed up as “a complete study of the 
insects and other arthropods implicated in the transmission of diseases in man and 
other animals.” 
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Unfortunately, at present, it is not possible to detail with certainty, except in 
a few special cases, which diseases are insect-bome and which are not. Further, 
although certain insects have been proved to be the carriers of particular 
diseases, it is far from certain that other allied species may not also be implicated. 
For example, it is now known that Glostina palpalis and G. mortUant traasmit 
sleeping sickness from man to man, yet it is not possible to say whether only 
these species of Gtossina or only this genus may be capable of transmitting it. 
Agaiu, in the case of malaria, we know that this disease is transmitted by 
Anopheline mosquitos, but of these there are many species, and, with the excep- 
tion of a very few, no definite statement can be made as to which arc or are not 
innocuous. A third example is yellow fever. It is well known that iUegomyia 
j'asdalu transmits this disease, but as to whether this is the only species capable 
of such transmission no one will at present venture to say. Another disease, 
unfortunately by no means uncommon in Southern Nigeria, is “ Calabar swelling ” 
— but of the etiology of this malady practically nothing is known beyond the 
fact that it is probably insect-borne. The same may be Baid of elephantiasis ; 
and doubtless there arc other maladies which, though at present not thus 
associated, may eventually prove to be disseminated by insects. 

Enough has been said to emphasise the necessity for much experimental work, 
and it is towards the stimulation of an interest in the entomological aspect of 
such investigations that the efforts of this Committee are mainly directed. 

The first step in such an enquiry must naturally be a mapping out of the 
various endemic centres of the different diseases, combined with a similar study 
of the distribution of the various blood-sucking insects. Always rememberin'; 
that every blood-suckiug arthropod is, so far as we know, a potential disease- 
carrier, one must carefully record the distribution of each and every species. 
When this has been done, it is more than probable that such maps, when siqier- 
imposed, may give valuable clues as to the inter-relationship of certain diseases 
with certain species of insects. This then is one of the first problems to 
be solved. 

Our ignorance of such distribution is not due to any lack of interest or desire 
od the part of the various officials, but in most cases to a lack of material for 
collecting aud preserving, or to the difficulty of obtaining identifications of un- 
familiar species when collections have been made. Such collecting should always 
involve the recording of observations, such as the nature of the habitat, r.y ., whether 
the sjieeics is found in the open, associated with bush, in houses, near water, etc., 
the seasou of the year, the weather conditions, the time of the day, and so on. 
An endeavour should also be made to ascertain the breeding-places, the different 
immature stages, and the nature of the food supply, in fact, everything which is 
essential or detrimental to the existence of the various species. This will form 
the basis for prophylactic measures and will also help to indicate along what lines 
insect-borne diseases may bo expected to spread, and so !>e a means of preventing 
any extension of the endemic areas. 

It is obviously useless for any one to carry on transmission experiments, to 
digsect for parasites or such-like, unless he is perfectly certain of the species 
with which he is dealing, so that the second step in this work is identification. 
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From what has been said, it will be seen that such investigations can be 
effected only by those stationed for a considerable time in one place, and further, 
that it is important that these observations should, be made at as many places 
as possible and continuously throughout the different seasons. Consequently, it 
lias been the aim of the Committee to stimulate interest in this work and to 
help to overcome the difficulties which confronted many who had previously 
directed considerable attention to this subject. 

Instructions and apparatus for collecting were distributed to the various 
stations ; collections made in these districts were identified and the names of the 
various species sent to the different collectors, along with named specimens where 
desired, so that it is hoped that eventually in each station there will be a named 
collection of all the economic insects found in the district. The Bulletin serves 
as a medium for recording observations, and any notes or papers, however short, 
hearing on any aspect of economic entomology are published therein. 

A proof of the results of the endeavours of the Committee in this work may 
be gathered from the number of volunteer workers whose names occur in previous 
issues of the Bulletin and in this report, and it must be remembered that this 
work is carried ou in spare time after multifarious and ardous duties, often under 
very trying conditions, and consequently reflects the greatest credit on those men 
who are thus lalnturing in the interests of humanity. It is hoped, however, that 
many who at present arc accumulating important observations will give the 
results of their work more concrete form, in short papers, for the benefit of others 
interested. 

The main object of the writer in order to further this investigation in Southern 
Nigeria was, therefore, to make as extended a tour as possible, visit the various 
stations, and so coinc in contact with those already interested in such work, or, 
by explaining the aims and methods of the Committee, to secure the co-operation 
of those who might be |>crsuadcd to aid in the scheme. Consequently, it was 
impossible for the writer to do any actual experimental work or devote any time 
tn the study of life-histories or such-likc investigations in any sjiecial locality. 

The rc|Kirt must, therefore, be considered as a general geographical survey, and 
taken with other notes and papers published dealing with Southern Nigeria, forms 
a resume of recent work. Further, it is hoped that it may serve to show not how 
much, but how little, is known of this aspect of the subject. Considerable col- 
lecting was done, and these records arc incorporated along with those of other 
officials who have from time to time sent specimens from different localities. 
The arrangement followed is, to a certain extent, different from that adopted in my 
previous reports on the Gambia * and Northern Nigeria.! 1 have altogether 
disregarded the order in which the various parts of the colony were visited, and 
have considered the region from a general geographical aspect. The route 
followed is, however, shown on the map which accompanies the report. 

The greatest stress has been laid ou the factors which influence the distribution 
of the various species of blood-sucking insects, and in this connection the general 
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geographical situation o£ the colony, the main topographical features, the river 
and mountain systems, the climate and rainfall, and the various types of vegeta- 
tion and their distribution, have received consideration. 

A short description of the main characteristics of the regions I was unable to 
visit have also been given, so that when records from these localities come to 
hand it may be possible to correlate them with others already Anown as to 
similarity of environment, climate, etc. 

A map has been prepared to Bhow the distribution of the various species of 
Glossina in the colony, and on it are included all available authentic records. 
A short chapter has also been added emphasising the main features of this 
distribution. 

A list of all the blood-sucking insects, and other arthropods has ten drawn 
up, and though this list is already large, there is little doubt that further work 
will still augment the number. At the same time, in the case of many of the 
sjiecies, little is known of their general distribution. 

A few notes on the different protozoal diseases found in the colony are also 
given, but our knowledge of the distribution or cndemicity of these is far from 
complete, while, in this connection also, a resume of what is known of the pre- 
valence of the various species of Sttgomyia has been added. 

In my previous reports I have discussed at sonic length a few of the many 
problems which require further investigation, and, as these are equally applicable 
to Southern Nigeria, there is no necessity for reiterating them. The same hokis 
good with regard to remedial measures and recommendations, so that, with the 
exception of a few special cases, these have also been excluded from this report. 

Sufficient has lieeu said, therefore, to indicate the lines along which this report 
was possible and on which it has been framed, but I would once more like to 
point out that, although it was impossible for the writer to attempt to solve any 
particular problem, it is hoped that this account of the work done, and its general 
bearing on distribution, may help to stimulate others to an elucidation of the 
important (tearing of insects in their relation to disease, and indicate lines along 
which such work may be most profitably accomplished. At the same time it may 
help to show how such difficulties as the identification of insects may be over- 
come, and also how the most trivial observations may be utilised in the general 
scheme of knowledge. 

J. G EOGRA Pi! Y OF THE COLONY ANIt PbOTECTOBATE. 

(«) Position and Extent. 

The Colony and Protectorate of Southern Nigeria, one of the oldest and most 
productive of the British West African Possessions, is situated in the extreme 
east of the Gulf of Guinea. Its total area is estimated at about 77,500 square 
miles, or nearly two-thirds of the United Kingdom. Owing to its irregularity in 
shape, its extreme limits are separated by great distances, e.y., it* eastern and 
western boundaries He approximately in 10° 15' E. and 2° 15' £., while the 
northern and the southern limits arc in 9° 10' N. and 4° 20' N. respectively. Its 
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total native population is between 6,500,000 and 7,000,000, and there are over 
1,500 Europeans in the Colony. 

Formerly this area was divided politically into the Colony of Lagos and the 
Protectorate of Southern Nigeria, each with its own administration, but recently 
the two have been amalgamated into the “ Colony and Protectorate of Southern 
Nigeria ” asl single dependency, 

Roughly speaking the old Colony of Lagos is now known as the Western 
Province, and the old Protectorate is subdivided into two Provinces, the Central 
and the Eastern (tee Map). The term “ Colony ” will be used to denote the whole 
area, and the subdivisions will be referred to as the Western, the Central, and the 
Eastern Provinces respectively. 

Lagos, an important and flourishing seaport, is the seat of administration of 
the Colony and also the headquarters of the Western Province, while Warri and 
Calabar arc respectively the headquarters of the Central and the Eastern 
Provinces. At these three towns are stationed the Provincial Heads of Depart, 
ments, and here also arc situated the three European Hospitals. 

The division of the Colony into three Provinces is to a certain degree 
arbitrary, but to a great extent these form fairly dc6nite geographical areas. As 
will be seen later, the Western Province has no large rivers but is traversed hv 
the Lagos Railway, which now unites Lagos with Zungeru, Kano and the Bauchi 
tin mines in Northern Nigeria ; the Central Province is traversed bv the River 
Niger, the main outlet to the sea for exports from both Northern and Southern 
Nigeria ; and the Eastern Province is drained by the Cross River, which, during 
the rainy season, is navigable throughout its entire course in Southern Nigeria 
and even into the German Colony of Kamcrun. 

Lagos is by far the most important town on the coast, and now that Northern 
Nigeria lias been linked up by meaus of the railway, a considerable amount of 
the passenger and light goods traffic which formerly went by way of the Niger 
will pass through this port. At the present time, owing to the dangerous nature 
of the liar, mail-steamers are unable to enter the harbour, and all heavy cargo is 
trans-shipped at Foreados into smaller " branch boats ” and then transferred 
to Lagos, but harbour works are being rapidly carried out, on the com- 
pletion of which it is hoped that the mail-boats will load and unload direct at 
Lagos. 

The port-of-eali for mail-steamers in the Central Province is Foreados. which 
is undoubtedly the largest shipping port in West Africa. This port must always 
he the main outlet for exports from a large part of Northern Nigeria, and at the 
same time, as the headquarters of the Niger Company, it will continue to lie the 
chief [Kirt of shipment for the produce of Southern Nigeria. Such being 
the case, special attention should be directed to it and special efforts made to 
ensure that the conditions there are such that there could lie no possibility of any 
insect-borne disease obtaining a hold and spreading, even if introduced. 

There are two ports in the Eastern Province, namely, Bonny and Calabar, but 
the latter is by far the more important, and, as in the case of Lagos and 
foreados, they must also be regarded as possible centres for the dissemination of 
disease. 
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These ports, however, are only the foci of the trade’ of the Colony, so that it 
is necessary to go further afield and consider the routes along which this trade 
comes, the potentiality of these various regions as regards diseases transmitted by 
insects, and the distribution of the insects implicated. The major features of the 
geography of the Colony, so far as they concern the investigation in hand, have 
been briefly dealt with in the various sections of the report, *) that it is 
unnecessary to enter into any discussion of them at this point. 


(/’) Physical Configuration. 

The trade of Southern Nigeria has always been intimately associated with the 
River Niger and its delta, and consequently, not until very recently have the 
parts of the country removed from this river l>een traversed by Europeans. The 
construction of the Government Railway served to open up the Western 
Province, and within the last few years large tracts of country, particularly in 
the north-east, have heen gradually brought under European influence. This 
region is known ns the Munchi country and is inhabited by a very truculent 
and vindictive tribe of that name. Consequently our knowledge of the physical 
characteristics of Southern Nigeria is very limited, hut an exhaustive survey of 
the whole Colony is rapidly progressing. It might be well, however, to note a 
few of the leading topographical features in so far as they arc likely to influence 
the distribution of the fauna. 

There are three distinct river systems in Southern Nigeria and these roughly 
correspond with the three Provinces : — the Cross River in the Eastern Province, 
the Niger in the Central Province, and a number of small rivers, the largest of 
which is the Ogun, in the Western Province. 

There are no mountain ranges of any great height in the Colony, the highest 
being the watershed between the Niger and Cross Rivers, in what is known as the 
Sonkwala Country, which has only recently l>cen opened up. This range consists 
of several peaks rising from an extensive plateau, the height of which has been 
tariously estimated, but which, in all probability, does not exceed 4t)00-5000 feet. 
Next in importance are the Oban Hills, which lie to the cast of the Cross River 
and form the watershed between it and the Kwa River. The various peaks in 
this small range are very imperfectly known, but average about .'SOOO-3oOO feet 
in height. The lofty Kameruns in the German Colony of that name constitute 
the main catchment area for the Cross River and are the only large mountain 
range on this part nf the coast. 

In the Ondo district are the Idanre Hills, which consist of several [teaks of 
about 3,000 feet in height. These form the watershed separating the Niger 
basin in the Central Province from the system of small rivers in the Western 
Province. Almost continuous with these arc the Efon Hills in the Uesha 
District ; they run nearly east and west and send their waters on the northern 
side to the Niger in Northern Nigeria, and their southern waters to the rivers in 
the Western Province of Southern Nigeria. Of less importance arc the Slmki 
Hills in the north-west and the Tapa Hills lictwcen the rivers Awon and Afiki. 
both tributaries of the Ogun. 
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As has been shown, the only rivers of any size in the Colony are the Niger 
and Cross Rivers, but neither of these is dependent on the rainfall of Southern 
Nigeria to any great extent. The rise of the Cross River is due almost entirely 
to the heavy rainfall in the German Kamerun hinterland, while that of the Niger 
is associated with the increased supply from its higher reaches in French Guinea 
and Northern Nigeria and also from the Benue River. The Benue in turn 
receives its supply from the Kamerun hinterland. The heavy rainfall of 
Southern Nigeria is confined, practically to the CoaBt, or delta region, and is 
consequently almost coterminous with the area of tidal influence. 

Generally speaking, the whole of the shore area is low-lying and fringed with 
mangrove swamp. It consists of a large alluvial plain which extends for 
hundreds of mileB, except on the extreme east, where the Oban Hills almost 
touch the foreshore and extend northwards to the Kameruns. This alluvial low- 
lying land reaches its greatest dimensions in the delta of the Niger, which 
project* so far into the Gulf of Guinea as to form two distinct bays known as the 
Bight* MBejjin and Biafra. 

Beyond tu* zone the land gradually rises, and the mangrove gives way to the 
open grassy plains of the hinterland, which extend to Northern Nigeria. 
Superimposed on these arc the various small mountain ranges already mentioned, 
which separate the different drainage systems. 

The soil is mainly red clay, but the hills are intrusions of metamorphie rocks, 
granitoid, schistose or quartzite. Here and there beds of limestone occur, and, 
more commonly, large outcrops of latcrite. 


(c) Vegetation. 

As has tieen shown in my previous reports, the nature of the vegetation in any 
part of a colony has a distinct bearing on the insect fauna. For this reason it 
might )>e well to discuss briefly the main types found in Southern Nigeria, their 
general character, and their distribution. I am indebted to an admirable paper*, 
by .Mr. H. N. Thomson, Conservator of Forests in Southern Nigeria, for a 
considerable part of what follows in this chapter. The quotations given are 
taken from that report. 

The type of forest found in any particular region depends almost entirely on 
the rainfall, but occasionally in the drier regions one comes across patches of a 
type generally associated with a heavy rainfall : these occur as outcrops due to 
permanent and abundant telluric moisture. 

The forest growths of Southern Nigeria may be divided roughly into : — 
(V) tropical rain forest, (t) fresh-water swamp forest, (c) monsoon or mixed 
deciduous forest, (rf) savannah forest and (<?) mangrove forest, 

(ionerally 8|>caking, where there is an abundant supply of moisture and little or 
no differentiation into wet and dry seasons, the tropical rain forest predominates ; 
where the soil is permanently moist, even if there is a moderately long dry 
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season, fresh-water swamp forest is to be found ; where the soil is more porouB, 
and where there are distinct wet and dry seasons, monsoon forest is in evidence ; 
where the dry season is of still longer duration, the water Bupply very limited 
and precarious, and the soil is of a light character, the savannah type is prevalent ; 
while in the river deltas and lagoon, where the tidal influence is felt and the 
water is brackish, mangrove thicket is everywhere to be found. The dis- 
tribution of these types in Southern Nigeria can be indicated only in a very 
general way. 

Rain forest may be said to occupy all the areas with an annual rainfall of 
about 76 inches and upwards, but exists in its most typical form in those regions 
where there is a rainfall of 100 inches and over, and where the dry season is of 
extremely short duration or almost entirely absent. These conditions are satisfied 
to a greater or less extent around Ilesha, Ondo and Ijebu-Odc in the Western 
Province, in the west and south-west portions of the Ilenin District in the 
Central Province, and on the slopes of the Obau Hills and other high ranges in 
the Eastern Province. 

“ It is generally assumed that the moist portions of Southern Nigeria are very 
densely wooded and that the bulk of the land is covered with high rain forest. 
This, however, is far from being in accordance with the truth, and the mistake 
has in most cases arisen from the fact that the main native ]»th* and roads are 
fringed on both sides with broad belts of high forest purposely left intact by the 
inhabitants . . . The country is literally honeycombed with farms and their 
overgrown abandoned sites.” 

Scattered throughout the Colony are many swampy areas and rocky hillsides 
impracticable for fanning, and these have consequently horn left intact and bear 
dense high forests. With the exception of these areas the greater |»rt of the 
country, lying within the zone of rainfall mentioned, is covered with a secondary 
growth of a much drier character and considerably less dense than the untouched 
virgin rain forest. 

• Fresh water siramp forests are composed of plants that have lrccome adapted to 
growth in permanently wet soil. They correspond to the kurimis of Northern 
Nigeria, which I have already described at some length.’’ No general idea of 
the distribution of this type can be given Iseyond pointing out that they occur 
chiefly along the banks of rivers and streams or arc scattered irregularly among*! 
other formations in places where there is permanent telluric moisture. 

The monsoon or mi led deciduous forests contain, as the name indicates, many 
trees which become leafless in the dry season. They arc less lofty than 
the rain forests and not so dense. Lianes and herbaceous epiphytes arc 
abundant, and the contrast in appearance during the wet and dry seasons is very 
marked. 

“As regards the distribution of the monsoon forest* they arc confined to those 
tracts of conntry where the available water supply and the duration of the dry 
season operate jointly in such a manner as, on the one hand, to exclude the 


Ball. Knt. Res. II, pi. 4, p. 307. 
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tropical rain forest and, on the other, go far to favour tree-growth that a wood- 
land formation can still successfully compete against grass forms such as savannah 
forests. Such conditions are realised in Southern Nigeria along an irregular, 
tortuous, comparatively narrow belt that lies, roughly speaking, between the 7th 
and 8th parallels in the Western Province, and between the 6th and 7th in the 
Central and Eastern Province. This belt is pushed far up north in the extreme 
north-east portion of the Western Province where numerous hill ranges carry a 
copious rainfall well mto the comparatively dry interior." 

Savannah forett is variously described as “park-like” or “ orchard-like,” and 
consists chiefly of tall grasses with numerous terrestrial herbs and a few deciduous 
trees, which are, on an average, less tall than in the mixed deciduous forest. The 
number of trees varies in different places according to the nature of the soil and 
the general situation, e.g., on laterite outcrops they arc few in number and stunted, 
while in valleys they are more numerous and healthy. These areas are generally 
devastated by huge forest fires towards the end of the dry season, and this tends 
to reduce them from the savanaah-forest type to the pure savannah, where trees 
are practically absent, and where grass tends more and more to predominate over 
the terrestrial shrubs. 

Mungrore thirkrts are everywhere to he found along the coast, in the various 
lagoons and backwaters, and in the innumerable creeks and rivers in the delta of 
the Niger. This typo of growth is associated with brackish water and muddy 
swamp, and is exclusive in character, permitting no intrusion of other trees. 

These are the main types of vegetation in Southern Nigeria, and without 
entering into details at present, that being reserved for fuller discussion under the 
various regions.it might be well to |Kiint out in a general way how these different 
types are associated with the distribution of the various species of Glvssina. 

G. palpalis is to lie found everywhere in the mangrove thicket area, and it is 
especially noteworthy that in such regions the specimens arc larger and darker in 
colour than in other situations. This species is also the predominant one in the rain 
forest and in the fresh-water swamp forest. 

G. ralii/inea seems to he confined almost entirely to the mangrove belt. 

G. longipnlpU is the species most abundant in the mixed deciduous forest 
region, while iu the savannah forest 0 . tnrhinoidrt is most likely to be found. 
As to the other species found in Southern Nigeria, the data available do not 
justify any definite couclusious being drawn, hut the records given throughout 
the narrative will serve to show how far these species are associated with the 
different types of vegetation. 


II. Climate akd Raihfall. 

As is well known, climate and rainfall have a marked bearing on the distri- 
bution of the various species of blood-sucking insects, and further, certain species 
show distinct local modifications which are associated with the comparative 
lengths of the wet and dry seasons, the range of temperature, and the degree of 
SiUO c 
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humitlity. There can he no iloubt also that temperature and humidity influence 
the period of reproduction, and may also modify the length of time occupied in 
the larval stages. 

After a consideration of the general physical configuration of the Colony and 
its vegetation, it may be well, therefore, to discuss briefly the main charac- 
teristics of the climate in so far as these affect the problem in hand. Hitherto, no 
attempt has been made either to consider the climate of the Colony as a whole or 
to compare the variations in the different regions. Meteorological observations 
are now made at a largo number of stations in Southern Nigeria, so that it is 
possible, within limits, to form some general opinion of each of these aspects. 
The figures on which the following notes are based are compiled from the raw 
data supplied to the Meteorological Office, hut for the arrangement the writer is 
entirely responsible. It has been considered advisable to prepare and include 
certain tables in order to avoid lengthy descriptions, and also to present the 
matter in more concrete form. 

The climate of Southern Nigeria is, broadly speaking, of the equatorial type. 
By this is meant that there are two fairly distinct seasons, known as the “dry” 
and the “wet” or “rainy" season; the latter is often briefly designated as the 
“ rains.” The dry season lasts from about the end of October to the beginning 
of March, but the rainy season, though, properly speaking, occupying the 
remaining eight months, is again subdivided into the “heavy "and the “light” 
rains, each with its own maximum. The heavy rains fall during the months of 
April, May, .lime and July, while the light rains occupy the other three 
months. 

A similar state of affairs holds good in the case of the temjierature curves, 
which also have two maxima, the first lietwcen the middle of March and the 
middle of April, and another of a secondary order between the middle of 
September and the middle of October. 

During the heavy rains the weather is for the most part dull, with occasional 
sunshine, and the humidity is great. Throughout the dry season the weather is 
elear and fine, hut there are occasional showers. 

The general direction of the wind is from the south or south-west. The wind 
is consequently full of moisture, hut from the end of November to the beginning 
of March the influence of the llarmattan — a dry wind blowing from the Sahara 
in the north-east — is very marked. During this period the air is excessively 
dry and laden with fine particles of dost; the temperature in the morning anil 
evening is very low, and a misty haze hangs alwut nearly the whole day. The 
sun is seldom visible la-fore eight ill the morning or after five in the evening, 
and this haze extends far out to Vea. Immediately before and after the rainy 
season, tornados of terrific force, uprooting large trees and often doing 
considerable damage, blow in the evenings ; these are accompanied by 
torrential rains. 

On the whole, the temperature in the shade is not very high, the average 
maximum temperature I sang almut 90 Fahr., the average minimum about fij. 
the mean aWit’7H\ with a daily range of alwut 26 ’. The maximum temperature 
recorded by the thermometer exposed to the full otleet of the sun is alwut 146 
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on the average, whilst the “grass” temperature, that is, the minimum with the 
thermometer at the ground level, is about 46°. 

These are the main characteristics of the climate of Southern Nigeria, but there 
are enormous differences in the various regions ; and as it is with these differences 
that we are more intimately concerned, it may be well to consider briefly the 
range of these variations from a geographical aspect. 

The following tables have been prepared to illustrate graphically the main 
features, so that I shall content myself by drawing attention only to the more 
im|>ortant characteristics : — 

Table A. — Annual rainfall at thirteen stations for the years 1906-1910. 

„ B.— Mqnthly record of rainfall at twenty-two stations for 1909 

and 1910. 

„ C.— Analysis of the rainfall for 1910, showing on how many days in 

each month at each station rain actually fell, and also the maximum 
for any one day in each month at the individual stations. 

„ D- — Mean monthly humidity at the various stations in 1910. 

n !'• — Analysis of the monthly temperatures for the same stations 
during 1910. 


Table A. 


Annual Rain fall in Southern Xigeria (in inches l 
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In this table (A) l have selected thirteen stations in which the records for the 
years 1605-1910 are fairly complete and which are, at the same time, repre- 
sentative of the various parts of the Colony. The mean for these years has been 
taken as an index of the rainfall of the several stations, which have been 
arranged in order of descending maxima. The most striking fact revealed by an 
examination of this table is the enormous range in the mean annual rainfall, for 
example, 147*34 inches at Calabar, and 43*00 inches at Oyo, while the maximum 
>6110 C > 
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recorded since 1905 for any one year was at Calabar in that year, namely, 
167*39 inches ; at Shaki in the extreme north-west only 17*85 inches fell 
in 1908. 

As has already been pointed out, the coast-line of Southern Nigeria is very 
irregular in shape, so that it is not [>ossible in all cases to compare places in the 
same latitude, but, generally speaking, stations on the same parallel of latitude 
hare similar rainfalls ; the table also serves to show that the rainfall diminishes 
from the coast northwards, but not so markedly along the basins of the Niger 
and Cross Rivers j for example, Lagos 71 '08 inches, Ibadan 50-65 inches, Oyo 
43'00 inches, and at Shaki the mean for the two years (1907-8) during which 
observations were recorded, 25'33 inches ; or again Calabar 147'34 inches and 
Afikpo 83'39 inches. Further examination, however, reveals the fact that these 
means, though very diverse in magnitude, may be grouped according to definite 
geographical areas thus : — 

(1 ) Calabar. The mcau annual rainfall at this station, nearly 150 inches, is 
the highest for the Colony. This station is situated on the Coast in what might 
lie termed the Cross River Delta, and further it is at the base of the Kamerun 
Mountains. 

(2) lionny, Forcatlos and Sapele. These three stations have a mean annual 
rainfall of over 100 inches and may be topographically considered aB lying 
within the Niger delta. In this region it will be seen that the rainfall decreases 
from the coast inland. 

(3) AJikpo and Btnde. The mean annual rainfall in this area is about 80 inches. 
Both these stations are in the Cross River system, but Afikpo, though further 
north, has a slightly higher maximum owing to its closer proximity to the basin 
of the river. 

(4) Apr, Lagos, Batlagri and Onitsha. Lagos, Epc and Iladagri are all 
situated along the coast in the Lagoon region, but Onitsha is on the Niger about 
150 miles north of Forcados. Owing, however, to its being actually in the liasin 
of the Niger, its rainfall is gTeater than its inland situation would otherwise lead 
one to expect. 

(5) Ibadan, Oshagbo and Oyo, These three stations may l>c grouped together 
as representative of the hinterland of the Western Province, while a still further 
reduction in the mean rainfall is seen in the case of Shaki, where in 1908 only 
17*85 inches were recorded. Unfortunately, this region is comparatively 
nnkuown, and, as no European is now stationed there, no further meteorological 
observations arc available. 

Generally speaking, *Jier« fore, the greatest rainfall is in the Eastern Province, 
near the Kameniu Mountains ; il is slightly less in the delta of the Niger, while 
along the Lagoon regies and in the basins of the Niger and Cross Rivers there 
is a still further decrease. Tin: area with the least rainfall is the hinterland of 
the Western Province. These facts are of some importance in a study of the 
distribution ol the various species of blood-sucking insects. 
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Table B. 

Monthly Record of Rainfall in Inches for 1909 and 1910. 
1909. 


Station. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June.' July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

| Total. 

Hrasa 

■40 

4-81 

1410 

14 89 

12-44 

37-16 

30 05 

10-22 

17-35 

14-78 

4 71 

5-06 

165-97 

Calabar ... 

■17 

5-78 

9-26 

7-58 

9*36 

17-72 

33-01 

26-35 1 28-82 

5-85 

540 

•94 

160-24 

Forcadtm... 

1-55 

2'45 

9-45 

13-50 

10-10 

29-20 i 20-50 

14-50 ! 20-60 

11-80 

7-00 

2-60 

149-25 

AkitMia ... 

261 

4-68 

2-28 

12-34 

851 

30*28 

24-02 

5-55 

16-56 

19-09 

7-89 

4-27 

138-08 

Bonny ... 

2-50 

8-67 

9-84 

7*30 

6*32 

2214 

34-68 

6-09 

808 

1-91 

2-67 

-58 

1 10-78 

Sapele ... 

160 

363 

7-00 

16-66 

15*17114*67 

18-18 

13-40 

9-83 

4-48 

2-86 

■24 

107-72 

Warn ... 

211 

6"(il 

1-81 

8*42 

11-16 

17-40 

1415 

9-39 

17-19 

11-45 

3-87 

•43 

103-99 

Owcrri ... 

•75 

•99 

507 

8-06 

7-92 

11-56 

17-03 

12-84 

16-23 

14-13 

•80 

2-11 

97-49 

Opobo ... 

1-05 

4 00 

2-76 

3-37 

817 

17-43 

19-76 

6-89 

18-64 

2-33 

5-23 

2-30 

91-93 

Oniteba ... 

■61 

MS 

- C-81 

624 

6-23 

810 

21-33 

1 1*43 i 14*40 

7-08 

•92 

7-08 

91-30 

Pcgema ... 

*35 

4 41 

735 

4-37 

8-36 

11-95 

25-44 

8-32 

022 

7-46 

255 

1-70 

88-48 

Ejio 

nil 

7-22 

1 20 

4-76 

8-53 ! 17-98 

17 97 

8-62 

4 08 

10*69 

3-55 

■68 

85-28 

Abo 

•08 

244 

8*22 

6 11 

6-20 

10-51 

15-62 

9-75 

11-29 

11-55 

3-31 

19 

85-27 

Benin City 

2-56 

1-86 

1-98 

798 

809 

1258 

15 88 

14-20 

4-23 

9-42 

1-85 

•35 

80-98 

Olokenieji 

103 

316 

7 71 

8-97 

6-40 10-30 12-36 

469 

6-09 


1-42 

1-54 

70-43 

Ondo 

102 

4-05 

2-47 1 11-57 

4 72 

5-26 i 15-26 

5-94 

5-24 

13-45 
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4-75 
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1-40 
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5 80 

2-50 

1 42 
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■90 

3-39 
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8-44 

11-76 

6-60 

8-14 

8-37 1-20 

•89 

63-04 : 

Ibadan ... 

•30 
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630 

8-42 

4-82 

it-eo 

10-02 

6-24 

405 

3-98 

■52 
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62-26 j 

Badagri ... 

3-92 
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3-25 

11-93 
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1-36 

2-«8 

5-C2 
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4-98 
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•99 
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305 

5-32 



4-47 

7-60 

405 
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_ 
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•05 
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7-15 
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■80 

*30 

114 39 

Akaxaa ... 

1*30 

5-29 

831 

8 75 

11 74 27 0ft 

21-18 

8-40 ; 25 32 

17 23 

6-77 

7 55 

,148-92 

Bonny ... 

1-50 

4 00 

— 

‘NO 

7 06 29*24 

17-80 

19-65 ‘ 16-35 

13-25 

11-52 

2-28 

132-05 

Sajicle ... 

nil 

■in 

3-54 

10-29 

6-9(1 18*84 

16-64 

21 09 Oi 42 

11-42 

nil 

nil 

105-24 

W arri 

1-57 

•29 

2 47 

8-25 

8-00 . 24-74 

915 

1917: 19 49 

9-65 

4 50 

•35 

■10763 

Owcrri ... 

•68 

2 91 

1-56 

8-89 

6-27 j 14 60 

8-26 

21-85 15-07 

602 

nil 

— 

86-01 

UjKillO ... 

-71 

465 

2*85 

5.66 

4 «2 : 10 88 

18 37 

23-24 i 19-33 

14 08 

5-42 

nil 

109 91 

Oniudia ... 

•43 

1-82 

2-06 

5-34 

526 554 

1209 

17‘67 j 8-87 

1U*34 
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*40 
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•65 

4-57 
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If 

•57 

95 

•54 
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7-95 

•37 
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82-09 

Ado 

•66 

-53 

3-35 
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Id Table B are giveu the monthly records of the rainfall for 22 stations 
throughout the Colony for the years 1909 and 1910, These have been arranged 
in Older of descending totals for the year 1909, and while it will be noticed that 
for this particular year the order is not precisely the same as in the table of the 
mean annual rainfall for the six years, still the grouping is not materially 
affected. A comparison of the tables for 1909 and 1910 also shows that there 
are certain discrepancies, and that although there is, iu general, a diminution from 
the south northwards, certain stations, for example, Ondo and Olokemeji, do not 
fall within this category. The reason for this is not at first very evident, but an 
examination of the tables will show that in the drier regions where there are 
large hills or dense forest, the rainfall is always greater ; this explains away the 
apparent anomaly of Ondo, Olokemeji, and stations in the vicinity of the 
Kameruns. 

Let us now consider for a moment the duration of the dry season in the various 
regions, and for this purpose we may neglect a rainfall of below I'd inches in any 
one month. In 1909, at no station were there two months without any rain, 
while, even disregarding 1*5 inches, never did the number of dry months exceed 
three. The driest months were December and January ; February came next 
with a low rainfall, and only slightly higher was November. In 1910, however. 
November, December, January and February might be regarded as compara- 
tively dry months, but it will be seen that in the delta region at Akassa and 
Brass even in February there was a rainfall of ,V49 inches and 4'57 inches 
respectively, while in November the rainfall at Brass, Bonny, and Akassa was 
12 , 52, 11 ‘52 and 6'77 inches respectively. 

Generally s|ieaking, the drv season lasts from November to February and 
tends to increase in length from the south northwards. This will he most easily 
seen by comparing Calabar, Bonny, Brass ami Akassa with Olokemeji, Oihugbo, 
Otta and Ibadan, but even then one must always Iwar in mind that in different 
years rain may fall during all four months. Consequently, it is hardly justifiable 
to speak of a true dry season in Southern Nigeria. In the inland parts there is 
an approach to a dry season, and this period gradually increases in Northern 
Nigeria, until in the northern regions of that Protectorate there is a definin’ 
division of the year into a wet and a dry season. 

The records of blood-sucking insects from both Northern and Southern Nigeria 
are perhaps too scanty to admit of any definite deductions being drawn, but in 
another part of this paper, when discussing the genus Gloss inn, 1 hope to show 
that the distribution of the various species in these two colonies is closely corre- 
lated with the rainfall and relative humidity. 

A consideration of the monthly rainfall at Ondo and Olokemeji will show limv 
the apparent discrepancy in the total rainfall for the year is brought about. 
Although the annual total is greater in this region than one would Ire led to 
expect, it will be seen that this is due, not to* rainfall extending over a greater 
numlier of months, but to a greater monthly intensity during the rainy season. 

A comparison of the monthly records for the various stations in Table B will 
also show what is meant by two annual maxima. It will In; evident that, as a 
general rule, although it varies iu dillcrcnt years and at various stations in the 
same year, the rainfall increases gradually from January to about the end of 
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June or early in July, after which it abates somewhat, and the curve falls con- 
siderably during July and early August, when the rain again increases in intensity 
until September or October is reached, again diminishing in amount till January. 
The maximum in June to July is much grbater than that in September to 
October, while the minimum in August does not fall so low as in December to 
January. Thus, in the southern belt, rain falls during nearly every month in the 
year, but there are two well marked maxima and minima in the rainfall curves. 
This is known as the equatorial type. These maxima tend to fuse in the northern 
part, especially in the Western Province, to form one annual maximum ; the 
number of months with a small rainfall increases, and there are some without any. 
This can be seen most readily by plotting out graphs for the various stations. 

Table C. 


Analysis of Rainfall for 1910 . 


1 

Station, j 

j 

- 

Jan. 

Feb. 

Mar. 

Apr. 

May .j June. July. Aug. Sept. 

Oct. Nov. 

Dec. i 

j 

Brin* ... ; 

f Max. 

•;>» 

1 77 

2 24 

1 20 

2-18 

3‘5o 

7-45 

2-01 

5-43 

3-32 3-75 

! 

| Days 

2 

9 

10 

13 

12 

2 o 

14 

-b> 

25 

20 ■ 17 

9 

Calabar ... 

J Max. 

— 

■S3 

■w 

• 05 

l • 05 

•HO 

2 10 

4 05 

3- 40 

*2 20 — 

•29' 

( Days 

— 

0 

4 

15 

14 

IS 

21 

31 

21 

IK _ 

2 

Foreatios... j 

j Max. 

•05 

1-60 

i-m 

1 'HO 

•3- 10 

rou 

3- 10 

310 

5-10 

2-30! -50 

•30 i 

1 Day » 

1 

4 

« 

11 

20 

19 

21 

20 

is 

17 2 

1 

Akasaa ... 

f Max. 

•56 

2 20 

2 -Oh 

1-47 

2 45 

7 74 

5 33 

1 % 

4-05 

315103 

2-15 ! 

) I>aj» 

( Max 

0 

11 

II 

10 

13 

12 

10 

20 

•M 

23 15 

7 ! 

Bonny ... j 
Sapele ... j 

list 

I •-'Hi 

— 

2-33 

*2\H 

7 50 

3-CKI 

3 35 

3* 10 

2-50 310 

1 44 

) Days 

S Max. 

) 

5 

10 

1 50 

15 

2*lo 

35 

*8 

15 

4-20 

11 

3-72 

14 

3' 50 

9 

2*70 

9 Hi 

8 1 

i Davs 

—• 

1 

7 

9 

13 

It 

S3 

10 

15 

HI nil 

nil 

Warri ... ! 

♦ Max. 

J -57 

— 

110 

2*32 

2(1.*, 

7 40 

2- 05 

Oil 

4 U‘ 

2-40 -96 

■24 | 

1 Una 

I 

— 

4 

i 

1U 

14 

9 

2o 

15 

9 7 

3 i 

Owerri ... | 

j Max. 

) Davs 

•41 

'> 

195 

3 

l;Y2 

> 

;Hi, r i 

ii 

1 08 
10 

2 ,33 
21 

2o5 

14 

:mo 

24 

211 

22 

1-45 nil 

12 nil 

— | 

Opobo 

( Max 

33 

_ 

l o7 

1 50 

1 • 55 

4- 15 

4 52 

2 47 

4 05 

2-92 1-20 

nil 

( l)a vs 

3 

_ 

4 

10 

s 

15 

12 

21 

14 

to i 9 

nil : 

! 

• biitsha ... ; 

t Max. 

.35 

1 05 

i o;> 

2-05 

•H5 

1-50 

3‘ 40 

2 S3 

2-27 

2-20 nil 

•40 : 

( Davs 

o 

4 

3 

7 

11 

9 

17 

ill 

14 

13 ml 

1 

iK'gvma ... | 

l Max 

■ 55 

•;ii 

190 

1-70 

2- HI 

2 12 

3-50 

14* 

2 02 

1-95 1-76 

nil 1 

) Davs 

■j 

3 

.i 

0 

10 

n 

14 

24 

11 

s 1 4 

nil j 

Kpe 

f Max. 

■a: 

•Oo 

24 

1 07 

1 • 70 

2 55 

x • 25 

1 -*s 

1 *1 

104 14 

j 

1 Days 
(Max. 

l 

2 

■» 

s 

n 

11 

i* 

11 

12 

11 3 

— . j 

Attn 

•41 

•44 

M2 

1 27 

4 34 

3 02 

K ■ 2« p 

9* 

*3 

■07 nil 

nil 1 

j Davs 

•> 

3 

4 

m 

13 

19 

22 

20 

23 

13 nil 

ml 1 

Benin City ■ 

j Max. 

— 

•R6 

•i'.7 

-40 

1-04 

4 15 

1 75 

3-73 

2 43 

I 48 -So 

ml ; 

i »»vs 

— 

•j 

2 

0 

12 

13 

21 

23 

19 

17 3 

ml \ 

• Hokemeji j 

( Max. 

nil 

nil 

•2 04 

2-67 

1 *70 

2 80 

•31 

1 42 

I 52 

1 43 94 

ml ; 

) Days 

ml 

ml 

il 

II 

11 

17 

12 

23 

21 

19 1 

ml 1 

i hi do ... j 

t Max. 


12 

m 

K 5 

1 53 

1 52 

151 

7 04 

250 

-92 nil 

— j 

t Daya 

-- 

1 

4 

H 

4 

15 

5 

IS 

15 

10 ml 

— 1 

Ulgiw ... ; 

t Max. 

■38 

07 

•73 

1 31 

1 43 

5 MW 

4 10 

1*2 

2 45 

2-06 111 

■ii ! 

) Davs 

1 

2 

2 

s 

15 

22 

17 

17 

13 

12 3 

2 1 

( Mioglit> j 

j Max. 

•01 

95 

i -34 

M2 

112 

21 

2' 31 

— 

1-SI 

91 47 

mi i 

1 Davs 

1 

3 

4 

10 

13 

IS 

14 

— 

13 

IK 2 

ml 


j Max. 

■‘ill 

30 

lii 

3-20 

1 91 

2 42 

3 45 

l oo 

115 

2 05 nil 


1,1 *** 

I IbiVK 

1 

2 

s 

ti 

X 

10 

15 

n 

H 

11 nil 

i 

Biutagri ... 

(Max. 

nil 

— 

— 

1-311 

1 24 

— 

3 -95 

■30 

2 05 

2 70 -70 

ml | 

t Days 

nil j 

— , 


6 

II 

— 

9 

5 

3 

5 j 3 

ml 
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Table C has been prepared to demonstrate more clearly the nature and extent 
of the dry and the wet seasons at the various stations in the Colony. The first 
line for each station gives the maximum rainfall for any one day in each month, 
while the second shows the number of days on which rain fell at the respective 
stations in each month. An examination of the data reveals several important 
facts: — (1) the enormous daily rainfall during the wet season in the Niger 
delta, 7'4.i inches in one day in July at Brass, 7-74 inches in one day in .Tuue 
at Abasia, 7'40 inches at Warri in June, and 8'25 inches at Epe in July within 
the same time ; whereas in the northern districts, r.y., at Olokemeji, 2’67 inches 
in April and 2 89 inches in June were the highest daily rainfalls recorded in 
1910. (2) It also shows how the rainfall given in Table 15 was distributed 
throughout the various mouths. (3) A comparison of the number of days on 
which rain fell in the different months will also emphasise the nature of the 
compound curve of rainfall and the relative positions of its maxima. This would, 
however, have been more evident had it been possible to give the records in half- 
monthly frequency. 

Table D. 


.Vain Monthly Humidity for 1910. 


Station. 

dan. 

Fet>. 

Mar. 

Apr. 

May. 

June 

July. 

Aug. 

Sept. 

i 

Oct. 

Nov. 

Dee. 

A, 1 

M$an. 

Brass 

1*3 

7ft 

78 

78 

74 

* 

77 i 

HI 

84 

75 

85 

HO 

FO 

80-2 ; 

Calabar ... 

92 

89 

82 

92 

93 

92 i 

89 

- 

90 

72 

_ 

90 

881 

Forcados ... 

86 

83 

74 

85 

87 

93 

88 


95 

80 

80 

80 

846 

Akassa 

73 

90 

76 

75 

76 

73 i 

80 

HO 

80 

85 ? 

85 

80 

794 

Bonny 

89 

93 

— 

loo 

91 

92 * 

88 

87 

85 

89 

90 

95 

90-8 

Sapele 

88 

86 

79 

71 

90 

65? 

90 

91 

59 

85 

90 

94 

82-3 : 

Warri 

88 

— 

88 

90 

64 

71 1 

92 


94 

85 

85 

94 

85- 1 

Owerri 

87 

73 

66 

7*; 

75 

83 ! 

82 

90 

75 

80 

80 

— 

78-8 

Opobo 

91 

— 

HI 

79 

33 V 

«9 1 

87 

78 

Hi) 

95 

95 

95 

820 

Onitsha ... 

81 

83 

80 

90 

90 

87 

89 

- 

89 

89 

Hf» 

89 

86-8 

Degema ... 

87 

86 

90 

87 

83 

91 

87 

'97 

85 

85 

85 

85 

87 3 

Epe 

83 

91 

84 

81 

81 

87 

93 

— 


79 

85 

85 

84-9 

Abo 

8.3 

86 

76 

83 

«3 

82 1 

HI 

84 

80 

76 

80 

85 

81-7 

Benin City 

9*1 

95 

99 

90 

91 

95 

95 

-- 

94 

94 

94 

89 

94-6 

Olokemeji 

7?) 

HI 

73 

84 

83 

86 . 

87 

82 

89 

94 

85 

95 

84 5 

Undo 

— 

74 

84 

59V 

— 

84 S 

— 

71 

84 

84 

78 

— 

77 2 

Lagos 

63 

71 

68 

73 

74 

77 f 

80 

82 

77 

77 

73 

74 

74 0 

Oshogbo ... 

62 

83 

68 

— 

— 

— j 

— 

— 

— 

— 

— 

— 

710 | 

Ibadan 

75 

03 

86 

80 

92 

89 ' 

91 

92 

94 

,79 

89 

— 

87 2 i 

Badagn ... 

79 

81 

— 

81 

74 

— . 

78 

— 

75 

HO 

HO 

72 

■ 77-7 ! 

Abeoknta ... 

95 

90 

— 

— 

— 

94 

99 

— 

— 

— 

95 

— 

92 6 ! 

Otta 

~ 

— 

— 

— 

— 

98 

87 

89 

79 

— 

85 

85 

87-1 j 


Table D gives the mean humidity for caoli month in 1910 at the same 
twenty-two stations. A conqiarison of this table with that given for Northern 
Nigeria* will show how much greater is the general humidity near the coast than 
in the upland districts, for the annual means are about on a level with the average 
annual maxima in Northern Nigeria. It is unnecessary to discuss the details, 
but a glance will lie sufficient to show that in the delta region there is very little 
difference in humidity throughout the various months of the year, while in the 

• Bull. Lot. He*. II, pt. 4, p. 312. 
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north, where the dry season is of longer duration, although the humidity may 
reach a very high percentage in the wet season, it does not maintain its intensity 
during the months when there is little rainfall. 

Table E. 

Monthly Temperatures fur 1909. 


Station. 


Jan. 

Feb. 

MarJ Apl. 

May. June July 

Aug. Sept. 

Oct. 

Nov. 

Dec. 

j Mean. 

( 

Mu. ... 

98 

97 

95 

96 

96 

90 

88 

89 

89 

92 

94 

95 

93-2 

Oloketneji ...< 

Min. ... 
Av. Max. 

54 

92 

09 

87*8 

j 08 
88*1 

68 

90-4 

68 

90 

0.3 

80 "5 

68 

842 

08 

83-7 

67 

839 

67 

89 

09 

91-8 

58 

910 

65*G 

B8*2 

! 

Av. Min. 

69'4 

73*5 

73 

731 

72-6 

72-3 

72 

713 

70-6 

716 

73-6 

09-9 

71-9 


Max. ... 

94 

94 

96 

97 

96 

94 

88 

89 

91 

91 

94 

92 

93 

OniUha ... < 

. Min. ... 
Av. Max. 

| Av. Min. 

63 

89-2 

72 

to ra 

90-1 1 91-3 
74-4 i 74 3 

69 

92 

73-3 

08 

90-4 

7:i-2 

68 
87-3 
72 1 

C7 

83-6 

714 

69 

83-7 

71-7 

69 

85-6 

72-5 

69 

864 

74 

69 

89-9 

74 

69 

86-6 

74 

68-2 

88 

73 


i Max. ... 

95 

90 

91 

97 

93 

90 

88 

87 

88 

95 

90 

90 

92-9 


Min. ... 

55 

01 

«l 

59 

61 

59 

Go 

60 

58 

59 

01 

59 

59-4 

» / 

A*. Max. 

90*9 

92-3 

911 

90-7 

89-8 

85-8 

82C 

#2-2 

84 5 

88 

84-8 

91-5 

87-8 


Av. Min. 

64-7 

69 

65*8 

64-3 

04 

63-3 

62-5 

61-4 

61 

62-2 

65*1 

64-3 

63*8 

( 

Max. ... 

90 

95 

92 

94 

93 

95 

93 

90 

96 

95 

92 

89 

928 

Saptlc ... < 

S Min. ... 

GO 

70 

70 

69 

70 

70 

00 

60 

69 

67 

71 

09 

67 

j Av. Max. 

8i«v> 

89 

88-3 

88-9 

89 

85-7 

83-8 

83-6 

844 

87-5 

88*2 

86-2 

86*7 

( 

j Av. Min. 

70'0 

733 

74-6 

73.4 

73 1 

72-3 

07-7 

633 

70-5 

72 

72 4 i 71-9 

71-2 

1 

j Max. ... 

92 

?? 

94 

90 

95 

92 

87 

87 

88 

91 

92 

92 

91-6 

Owcrri ••• < 

j Min. ... 

GO 

♦►5 

04 

i»5 

65 

64 

ii5 

05 

01 


65 

03 

63*7 

; Av. Max. 

89-2 

91 

90 

88 

92-5 

88-6 i 84-5 

84 

84-7 

87 

88-8 

88-7 

88-1 

( 

I Av. Min. 

6ft 

69 

09-3 

07’ 8 

67-9 

66-8 

6*9 

671 

661 

66-4 

090 

074 

07-5 

1 

| Max. ... 

99 

89 

90 

90 

92 

89 

90 

89 

90 

90 

90 

94 

91 

ForcadoH ... < 

I Min. ... 

59 

04 

02 

00 

60 

59 

59 

59 

59 

65 

60 

64 

00-8 

j Av. Max. 

89 

m 

86-8 

87-1 

86-8 

84-7 

85* l 

85 

86-8 

87 

86-9 

88*4 

864 

V 

! Av. Min. 

66*6 

08 

70-3 

00*2 

65-2 

04 ’7 

05-2 

66 

65-5 

66-7 

65-9 


06-3 

( 

i Max. ... 

95 

04 

92 

92 

93 

93 

91 

89 

88 

80 

90 

90 

91 

91 

Calalar ... < 

! Min. ... 

70 

70 

7e 

70 

09 

70 

71 

70 

71 

71 

70 

69-6 

Av. Max. 

89 

88 

890 

89-8 

90 

87-7 

864 

80 

86 1 

88-9 

89-1 

89-4 

88-3 

» 

, Av. Min. 

73 

72 

71 5 

70-5 

70-6 

70 

70-4 

71 

70-3 

71 

71-2 

70-7 

71 

( 

Max. ... 

94 

95 

90 

95 

92 

92 

84 

S3 

91 

87 

88 

89 

90-5 

OsbogUj ...< 

I Min. ... 

M 

60 

04 

08 

67 

65 

64 

04 

08 

65 

r»5 

64 

643 

j Av. Max. 

91*6 

91-4 

92-4 

91-2 

88 

87-9 

79 

79 1 

88 

843 

86-2 

864 

87- 1 

f 

' Av. Min. 

02-4 

04 

68-5 

709 

09i 

07-7 

66-2 

00*2 

69-8 

09 

71*5 

70-3 

68 

( 

Max. ... 

92 

92 

92 

92 

92 

90 

88 

88 

88 

90 

91 

90 

90-4 


! Min. ... 

52 

59 

60 

63 

71 

<0 

71 

71 


08 

70 

67 

05-7 


; Av. Max. 

80 

89-7 

89 5 

8.V5 

88-7 

84-8 <82 0 

85-5 

84-9 

86-3 

87-3 

87-6 

86-5 

( 

; Av. Min. 

626 

04 

64 2 

69-8 

74-7 

732 

734 

74 

73-7 

72-8 

74 

73i 1! 70*8 

( 

; Max. ... 

89 

90 

92 

99 

96 

90 

78 

85 

89 

91 

89 

90 

89-8 

Bonny ... < 

i Min. ... 

66 

68 

00 

60 

71 

66 

68 

70 

67 

68 

68 

71 

67 4 ! 

Av. Max. 

86-4 

R0-8 

89-2 

89-2 

88-2 

82 

80-2 

83-9 

82-0 

84-8 

86 

88*5 

85*6 

( 

Av. Min. 

728 

73-8 

72*2 

732 

.J 

72-8 

71 3 

721 

71*1 

70-7 

711 

72 4 

72-3 

( 

Max. ... 

91 

181 

93 

91 

90 

89 

85-2 

88 

87 

89 

91 

90 

89-5 

k>Ko» ... -j 

Min. ... 

08 

71 

73 

72 

73 

70 

71 

71 

70 

71 

72 

71 

71 

Av. Max. 

86-8 

87-4 

899 

87-8 

87-9 

87-4 i 82-7 

83-7 

84-5 

86-3 

87-9 

87-7 

86-5 

( 

j Av. Min. 

7.38 

75*7 

772 

76-4 

70 

74 

74 1 

73-8 

731 

741 

75-6 

75 

74-9 

( 

Max. ... 

K9 

89 

90 

95 

97 

85 

89 

80 

85 

88 

89 

89 

89-2 

Degema 

j Min. ... 

70 

72 

69 

71 

09 

05 

01 

09 

64 

02 

68 

72 


Ar. Max. 

8ft* 1 

87 

87 1 

87-2 

858 

m>-8 

79 

81 

80 

81-8 

S3 

84-8 

83*6 

( 

t 

Av. Min. 

7 1 '5 

70-2 

7 55 

754 

736 

71-8 

701 

73 

7*» 

71 8 

742 

70 

738 

Max. ... 

87 

89 

88 

89 

90 

86 

84 

84 

84 

87 

88 

88 


Ikulagri ,,,/ 

Min. ... 

m 

00 

07 

63 

70 

71 

07 

69 

70 

00 

00 

07 

07 

Av. Max. 

85-1 

8.V4 1 86’3 

85-9 |86-3 

SI-8 

81*3181*1 

SI 4 

84 

807 

86 

84*3 


At. Min. 

71-5 

733 

746 

73-8 

76-6 

ii ’5 

736 

71-8 

717 

71* 

73-1 


73-3 
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In Table E I have collected the records of monthly temperatures for thirteen 
stations in the Colony, giving (1) the maximum for one day during each month, 

(2) the minimum for one day during the month, (3) the average maximum for the 
month, and (4) the average minimum for the month. The stations have been 
arranged in descending annual maxima. It is unnecessary to enter into any 
detailed discussion ot the various data here presented, hut I should like to draw 
attention to some of the major features : — 

(1) The means of the average monthly maxima all lie within a very circum- 
scribed compass ; at one extreme stands Calabar with a mean of 88‘3° F., and at 
the other Degema with a mean of 83'6° F. 

(2) The means of the average monthly minima show a similarly low raugc ; for 
example, Lagoa with 74'9° and Ibadan with 63 - 8° are the most diverse. 

(3) The difference between the maxima for the various months is comparatively 
slight. Thus, the greatest divergence was‘21° at Bonny (99° in April and 78°* in 
July), while at Oshogbo the difference was only 13°, and at Brass it was least of 
all — namely, 4°. The range is least in the delta region, and greatest in the north. 

(4) The same is true with regard to the range in the minima.' 

(5) The difference between the maximum and minimum in any one month is 
greatest in the dry season, and, generally speaking, more in the north than in the 
south. 

The extremes of shade temperature recorded for S. Nigeria are 46° and 110° : 
the highest average of maximum shade temperature is 93'2° at Olokcmeji, and 
the lowest average of minimum .59'40° at lbadnu, Ixith in the Western Province. 

The mean height of the barometer at sea-level is almut 30 inches, with a total 
range of O'lO inches between the highest and lowest readings during the day-time. 

It must not he considered that these few observations by any means exhaust 
the deductions to be drawn from these tables, but they constitute the most impor- 
tant from the jsoint of view of the distribution of the insect fauna, and when these 
are home in mind, many points, otherwise obscure, will he found to he correlated 
wjth the general climatie conditions. 

The whole may be recapitulated thus : — 

(11 Stations in the same latitude have similar rainfalls. 

(2) The rainfall is greatest successively at Calabar, in the Niger delta, and in 
the lagoon region along the coast, and diminishes from the south northwards 
except along the river Wins and in tin' hilly regions. 

(3) Where the rainfall in the north, <■.</., at Undo, is greater than in the 
surrounding country, it is due to a greater intensity during a few months, and not 
to an increase in the munlrer of rainy months. 

(4) Tire rainfall curve is of the equatorial type — that is, there are two annual 
maxima and minima, the maxima tending to fuse into one in the northern parts 
of the Western Province. 

(a) The dry and wet seasons are not very definitely separated, hut the rainfall 
is almost negligible from November to February, ami the duration of this dry 
seasoD increases from south to north. 


* It ia not improbable that this record is much too low. 
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(6) The tumidity is greatest in the delta of the Niger and is much greater in 
Southern than in Northern Nigeria, the monthly range increasing from south to 
north. 

(7) The means of the average monthly maximum temperatures, and also of 
the minima all lie within a very circumscriltcd compass. 

(8) The range in the maxima for the various months increases from south to 
north, as also does the difference between the maximum and miuimum in any 
month, this difference being greatest in the dry season. 

III. Narrative. 

(a) The IVettcrn Province. 

This province, which includes the old Colony of Lagos, Ls situated in the 
(light of Benin, arid extends from French Dahomey on the west to the Central 
Province of Southern Nigeria and the Kabba Province of Northern Nigeria on 
the east, while on the north it is bounded by the provinces of Ilorin and Borgu 
in Northern Nigeria. It has an area of over 28,000 square miles and a popu- 
lation of over two and a ludf millions. 

Topographically it is distinct from the rest of the Protectorate and also from 
Northern Nigeria, but is more intimately connected with French Dahomey. 
With the exception of the lagoons in the south, which connect with the delta of 
the Niger, it has its owu distinctive river system. It is irrigated by several 
small rivers with innumerable tributaries, practically all of which have their 
origin within the Province. These pour their waters into the series of lagoons 
which unite and connect with the sea at Lagos. 

The hills of Sltaki in the north and those of llesha in the north-east form the 
water-shed between this system and the tributaries of the Niger which flow 
northwards in this region, while the Id. tore hills in the Undo District constitute 
a dividing line between the rivers of the Western and Central Provinces. 

The largest aud most important river in the Province under discussion is the 
Dgim, which rises practically at the boundary of Northern and Southern Nigeria 
in the extreme north-west, runs almost due south through the districts of Shaki, 
Oyo, Ibadan, aud Abeokuts, and empties itself into tile Lagos lagoon between 
Mbuteraetta and Ikorodit. On this river the most important towns are Olokemeji, 
Aro, and Abeokutu, all of which are on the Lagos Railway, which follows the 
valley of the river from lihutemetta to a point some distance north of Eruwa Road. 

The chief tributaries of the Ogun River are the Opeki, the Oyuu, the Owiwi, 
ami the A Won, which all rise in the highlands of Sbaki, and, running in a south- 
easterly direction, join the Ogun on its right bank. 

West of the Ogun River, the ouly stream of any importance is the Yewa 
River, which rises in French Dahomey ami enters Nigeria south of Meko. 
Running almost due south through the district of Badagri, close to the French 
herder, it enters the Badagri lagoon near the town of that name. 

Last of the Ogun River are a large uumber of small streams which rise in the 
north of the Ibadan and llesha districts, and flow almost due south to enter the 
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system of lagoons which lie parallel with the coast-line. The chief of these are 
the Owuri, which flows into the Lagos lagoon, the Omi into the Ikorodu lagoon, 
the Oshun. the Shasha, and the Oni, which pour their waters into the Lekki 
lagoon, and the Oluwa River, which empties itself into the Mahin lagoon. It 
must be remembered, however, that all these lagoons are united and open to the 
sea only at one point, uamely, near Lagos. 

It will thus be seen from the general direction of the flow of these rivers, 
namely, almost due south, that there is a gradual diminution in the altitude 
from the north southwards, interrupted by no intrusive ranges of hills of any 
importance. For this reason, in considering the physical configuration of the 
Province, it is convenient to divide the country into four zones more or Icsb 
parallel with the coast. 

The first, or outer, zone consists of long pcniusulas, islands and sandbanks 
which separate the ocean from the series of lagoons already mentioned. These 
lagoons, though all connected, vary considerably in depth and expanse ; in some 
places they widen out into extensive lakes, at others they contract into narrow 
channels enclosing numerous flat marshy islands or sandbanks. In most parts 
these waterways are navigable for small launches, and by this meaiiB there is a 
regular marine service between Lagos and Badagri on the west, and on the cast 
between Ikorodu, Lpe and Siluko on the boundary between the Western and 
Central Provinces, some fifty miles from the sea. 

Beyond the lagoon area, for some ten miles inland, there is a flat trnet of 
country, iu some places sandy and much cultivated, in others consisting of 
numerous extensive swamps. In the latter area the inhabitants arc chiefly 
fishermen and salt-collectors. During and after the rains many of these swamps 
become small lakes and connect with the main lagoous hv small channels which 
are often navigable for canoes. 

Beyond this second zone the forest country commences, and the land gradually 
rises until the watershed of the Niger is reached, which is formed by an ohliipie 
range of hills between the 8th and 9th parallels, consisting of the Idanrc hills, 
and the highlands of llcshn, Oshogbo and Shaki. In some parts (for example, 
the Forest of Ondo), the vegetation is very thick, ami there are abundant large 
high trees, whose foliage serves to produce a very dense shade. In such forests 
the stillness, broken only by the chirruping of the cicadas, is oppressive ; 
the temperature is several degrees lower titan in the open, hut the moist clammy 
air is almost suffocating. In other parts, however, there are numerous large 
expanses of undulating park-like country, where a certain amount of cultivation 
is done, hut on the whole the population is scanty. 

Beyond this forest region, which north of Lagos is altout 40 miles wide, the 
country opens out, ami extensive views can be had from the tops of the small 
hills, ejj.. at Abeokuta and Mcko, and beyond this the country is, for the most 
part, open and fertile. The population is very dense in this area, and there are 
a few towns of very large size. r.</„ 1 Italian with 200,000 and Oshogbo with 
40,000 inhabitants. Towards the ltoiindary of Northern Nigeria there lire bare 
granitic, gneiss and schistose hills ; the country is much drier, and the trees are 
thinly scattered, low and stunted. 
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Politically, the Western Province is divided into a number of districts, and 
for the present purpose it might he well to discuss each of these in turn, always 
having regard to the various hydrographic systems. From west to east are the 
Rivers Yewa and Ogun, which drain the districts of Badagri, Meko, Abeokuta, 
part of Ibadan, Oyo and Shaki ; and these, along with Lagos, form an almost 
complete unit. In the east are the various small rivers already mentioned, 
draining the districts of Ikorodu, Epe, Ijebbu Ode, Ondo, Ilesha, the remainder 
of Ibadan and Oshogbo ; and these again form a more or less distinct topo- 
graphical unit. The Lagos Railway in its lower portion passes through the first- 
named area, while beyond Ibadan it enters the second, and continues within it 
until it reaches Northern Nigeria at OfFa. 

(1) Badagri. 

This is one of the most westerly districts in the Province, and is bounded on 
the west by French Dahomey, The only river of any importance in the district 
is the Yewa, which is navigable for a short distance for small launches, and to Egoa 
for moderate-sized canoes. A large amount of produce is brought down this 
river to the town of Badagri, where a large market is held, and there is considerable 
intercourse with the natives in French Dahomey. The coastal region is low, flat 
and swampy, and lies on the Badagri lagoon, which is separated from the ocean 
by a long narrow peninsula. The town of Badagri is reached by steam-launch 
along the lagoon from Lagos. Inland from the coast area there ib a broad forest 
licit which extends for a distance of 40-50 miles. Beyond this region the 
country becomes more open and park-like in character, and there is a succession 
of small hills and valleys, which extend into the Meko district in the north. 
The whole trend of the country is towards a slight increase in elevation 
northwards. 

In the sub-district of Idi-Oroko, the chief town of which is Okeodan, the 
country is low aud Hat, ami during the dry season water is very scarce in this 
part. Guinea-worm is very prevalent all over the district, but more especially in 
Idi-Oroko. 

The chief industries of the natives are agriculture and fishing; sheep and 
goats are plentiful, but very few cattle and no horses are kept. 

Elephant and hush-cow arc said to occur on the Yewa River, but with the 
exception of a few small antelope, and these not in any abundance, there is little 
game in the district. The natives, especially in the north, are great hunters, and 
as there are a few guns in every village, the absence of game of all sorts is not 
surprising. 

During my visit to this district at the height of the dry season, in February, 
lit 10, the mmilier of blood-sucking flics was at its minimum. At Badagri the 
only species seen were Mansoniohles nnifunnit and Tahanus p<i r, while the former 
species was also obtained at Ere, aud Myzamyia costalii at Agilete. I rom the 
sheep and dog* at several places numerous ticks were obtained : — Amblgomma 
nirieyatnm on dogs at Ere ami Agilete, Ilaemapkgtaiit leachi and Rhipiecphaltts 
sanguine** from sheep at Ihcsha. At (he latter place also < lenocephatus ranis 
was found on dogs, and several Drrmatnpkilns prnrlrans were taken from the 
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carriers’ feet. I examined a long stretch of the river at Egoa, but saw no biting 
flies of any sort. At this town the dogs were simply swarming with Ctemwpkalus 
amis. 

Capt. L. E. H. Hnmfrey, who has made extensive collections of insect# 
from Southern Nigeria, was stationed at Bndagri for a Bhort time, and from the 
“Yewa River” he sent the following specie# of blood-sucking flies : — Glauina 
palpalis, Glussinti caliginca, Tabanus fasciatns, T. secednts, T. social !* , T. laeninla, 
T. thorarinus, Chrgsops dimidiata * and Mausimiuiiles nnifarmis. 

(2) Meko. 

The southern part, of this district is for the most part undulating, has a laterite 
soil, and is covered with open forest of a deciduous type, having an uudergrowth 
of tall grasses aud bush, with occasional belts of denser forest, the latter 
generally associated with the small streams. There are a number of Binall rivers 
running south, the chief of which are the Yewa and the Idi, which unite a little 
to the south of Egoa. 

The town of Meko stands on the eastern edge of a large plateau 645 feet 
above sea level, with an estimated area of five square miles. To the west the 
descent is very precipitous to the small village of Idofa, nestling in the valley of 
the Oyo River, a tributary of the Yewa. The main road to Meko is from Aro 
a station in Egbaland on the Lagos Railway, 60 miles from the terminus at Iddo. 
Only 13.1 miles of this road are iu the Meko district. 

No blood-sucking flies were seen at Meko during my visit, nor have any been 
recorded from the plateau itself. A number of species, however, occur at various 
places on the Aro-Meko road, but these will be referred to later. On the dogs, 
however, the following parasites were found : — Ihtrmaphgsalis tear hi, Rhipiccphahs 
sanguineus and Clcnucephabts cuius, while on the fowls were numerous Rdtidnu- 
pliuga i/allinacea. 

North of the town of Meko there is a small la'll of oil-palms. i- Further 
north, palms all but disappear, and the scenery becomes extremely monotonous — 
everywhere tall grass and trees of such a kind that the general aspect is like that 
of a thickly planted English orchard with its grass ready for Imysel. Cropping 
up here and there are huge slabs of bare grey gneissie granite, and also hills of 
the same, partly clothed with trees and herbage ; these are seen l>cst near Okn- 
oshiju's farm and at Owuye (French, and 12 miles north of Meko). Numerous 
small streams run in all directions except north ; the largest is the Okpara, about 
250 feet wide, betweeu Jabata ami Wasimi.” 

(3) Shaki. 

This district is very imperfectly known, but the general configuration of the 
country is said to be similar to that described above for the northern part of the 
Meko district. The River Ogun rises in this district near the Northern Nigeria 
frontier. 


• It is very douhtial whether 6’. « Harm, Anst., is really distinct from this species, and it is 
highly probable that when a larger number of s[ieeimcns arc obtaiaed it will prove to be n<> 
more than a mere colour variety. 
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(4) OjO. 

The district o£ Oyo is very similar to Meko. The general type of country is 
undulating grass-land, sparsely timbered with gnarled and stunted trees. In the 
north and west there are high rocky hills, generally rising precipitously to a 
height of 200-300 feet, while scattered about are small patches of forest. 

Game is fairly abundant in this northern region, in fact it is probably the best 
preserve in Southern Nigeria. The smaller antelope are found throughout the 
whole of these districts ; elephant are fairly plentiful, while there are also a few 
lion, and leopard. Roan antelope, hartebeestc, waterbuck, kob and yellow- 
backed duiker are also to be found, while monkeys of various sorts are every- 
where abundant. Nothing is known of the insect fauna of the country north of 
the Aro-Mcko Road and west of the railway. 

Again starting from the south we have now to consider Egbaland and Ibadan, 
two provinces within the basin of the Ogun River. 

(5) Egbaland. 

The southern portion of this independent kingdom ruled over by the Alake, 
whose residence is at Abeokuta, consists largely of forest, with immense tracts of 
open country, well watered and extensively cultivated. To the east are a few 
ranges of hills which separate the Ogun river system from that of the Ogbara, 
etc., a region abounding in thick forests. The north-eastern portion is open 
country, low, well watered and largely cultivated. 

The Lagos Railway runs through a considerable part of this territory within a 
short distance of the capital, Abeokuta, which has a imputation of over 60.000. 
The town of Are and the greater part of the Aro-Meko road is also in Egbaland, 
and here the following blond-sucking flies have been found : — 

(In addition to those collected by the writer the records made bv Drs. G. Gray 
and .1. Copland, both of whom were stationed at different times at Aro, and who 
made large collections while travelling to and from Meko. have been added.) 

At Aro : — Mansviliuidcs nniformis , Myzumyia cattails and Tulianus tnruwhi. 
l'oth species of mosquito were very troublesome during the writer’s sojourn in 
February, 

At Olarunda market (one of the usual camping places on the Aro-Meko 
Hoad) : — Hippurnitrum eersirolar. 

At Kdi-Knii (the other camping ground on this road) :—Glassinn lonylpalpis, 
'lubtiHHi tiibaay ust or, / ItppiH-nifrunt rcrsictilar and Suhpanqoaia yrnroti. 

At several other places on this road Glutslna li>»<npulpis lias been found, while 
Haamitopata IrnnirrHt has also been recorded. 

hrotn the dogs at Aro Rhipicrphalus saiii/ninnis, Uixiphilas dccvlaralus and 
(IntnrrphalHs cam's have I men taken, while on the sheep at Abeokuta, in addition 
to lhtophiltis dfcalnralHs, I also found a new species of blood-sucking lice 
(Annplura) recently described by Kellogg and Paine* under the name of 

l.iiiw/nathHS afrirtiit v,«. 


* Bull. Fat. Hew. II, pt. 2, p. 146. 
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(6) Ibadan. 

This district lies to the north of Egbalaiyl aud conSeqnently^partakeB of the 
hilly character of that region. “ The whole country lies on eruptive' rooks all 
belonging to the granitie-gneissic family, with approaches here and there to 
porphyry. North of Ibadan thero is little real forest. The country may he 
described as a rolling plateau with low hills and hardly any virgin land. The 
average rainfdll is 40-50 inches. The cattle thrive although they lutve ticks 
and suffer from tsetse-fly, especially in the neighbourhood of rivers." 

The only blood-sucking flies recorded from Ibadan are : — Myzomyia eottalU > 
Culiciomyia nebulosa, Tahanus taeniola, Ilaemutopota decora and ’Hippobotca 
maculata. Dr. Ashton informed me that “ sandflihs," probably CHlieoides grahami, 
were very abundant, especially during the wet season and were most troublesome 
from 6 to 11 a.m. and from 3 I'.m, to sunset. None were scen’by me during iny 
visit, which occurred towards the end of February. 

(7) Ikorodn. *'■ 

This is a very small district lying on the Lagos lagoon. The whqje 4fea is 
very low and there is no open country ; clearings for farms have lieen made in 
the forest in several places. Numerous rivers, streams and back-waters from the 
lagoon intersect the country in all directions, anil these afford an ample water- 
supply. Many of these water-ways are navigable for canoes. Nothing is 
known of the insect fauna of this district. 

(8) Epe. 

The district of Epe extends along the sea-coast practically from Lagos to, the 
boundary of the Central Province, and includes the two sub-districts of Mahin 
and Itebu. At no point is it more than twenty-five miles from the coast. Both 
of the sub-districts, Mahin and Itebu, are low-lving and swampy, the greater 
part of this area being covered with large trees and thick undergrowth. North 
of the town of Epe the country is undulating. It was once covered by a huge 
forest, which has now been cut down and replaced by farms. South of this 
region to the sea the whole country is low-lying and sandy, and includes 
numerous lagoons, the largest of which is known a* the Lekki Lagoon. 
Numerous rivers, which rise in the districts to the north, such as Iluulan and 
Ondo, have their lower reaches in the Epe district, and pour their waters into 
the various lagoous. The largest of those are the Oshun, the Shasha and the 
Oni. In addition to these there are numerous creeks, such as the Unn, the Owa 
and the Mahin. Consequently, waterways are extremely numerous throughout 
the district and afford communication between Lagos, Epe, and onwards to the 
Niger. 

The chief industry of the district is fishing, but there is also a certain amount 
of agriculture. Decently, bitumen has been discovered there, and this substance 
is being exploited by the Southern Nigerian Bitumen Company. 

Elephant were formerly abundant, but arc now practically extinct. A few 
antelope still 'exist, and hippopotami and manatee occur in the rivers and creeks. 
Our knowledge of the insect fauna of this district is due entirely to thowork of 
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Dr. W. A. Lamborn, who has collected extensively on the Oni River. The 
following bloodsucking jlies have been received from him : Glostim caliginea ;■ 
G. palpalu, G. nigrofutc.a, Tabanut'fasciatus, T. tecedens , T. socialis, T. thora- 
cinus, Chryfopk Imujicornis and C. silacea. With regard to the last-named 
species he says : “ This is the commonest biting fly found in the houses at Oni 
Station on Lekki Lagoon,” Of the three species of Glotsinu which occur in 
this region G. caliginea appears to be by far the most abundant. 

(9) Ijebu-Ode, 

This district lies to the north of the western portion of the Epe district. The 
country is undulating and for the most part covered with thick forest ; there are 
no hills of any importance, and the whole region is well watered by small streams 
and several large rivers. These latter are the higher reaches of those mentioned 
in the Epe district. 

Bnsh-eow and some 'of the larger antelope are found on the Oni river and 
the surrounding country, but on the whole the district is too thicljly forested for 
game to be abundaut. Crocodiles are scarce. Nothing is known of the insect 
fauna of this district. 

(10) Ondo. 

The district of Ondo is much larger than any of those just mentioned ; it 
lies to the north of the eastern half of the Epe district, and extends northwards 
to Ilesha. The country is hilly and undulating, and there are several large 
dense forests. To the north are the Idanre Hills, a range of granitic and gneissic 
rocks, the surrounding country being precipitous on all sides. These hills form 
the watershed between the river system of the eastern half of this Province 
and the system of the western half of the Central Province. The whole 
country is well watered, and there are several large rivers, the most important 
of which are the Oui, the Owena and the Onishere. The principal creek runs 
from Agbabn to a point where the Arogbo Creek flows westwards to Mahin 
and eastwards to Arogbo, and is navigable for steam launches. 

Elephant ami bush-cow are found in the Onishere and Idanre forests ; small 
antelope and leopard in the Ondo and Akure forests ; while crocodiles abound 
in the lagoons. Sheep, goats, pigs, and a small breed of cattle to which I 
shall refer later, are to be found in most of the villages. 

The part of this district traversed by the writer was from Ighara-Oke 
through Akure to Owo. The only blood-sucking insect obtained was Ctenoce- 
plmiut rants from goats at Akure. The forests of this province are proltablv 
the largest in the Colony, and would well repay examination from an entomo- 
logical point of view. 

(11) Oshogbo. 

North of the districts just discussed lie Oshogbo and Ilesha, which extend 
to the Northern Nigerian frontier. Politically, Oshogbo is a sub-district of 
Ibadan, but for the present purpose it merits separate consideration, chiefly 
from the fact that the insect fauna of this area is, after Yalta, the best known 
in South*rn Nigeria. Dr. T. F. G. Mayer, who was stationed here for some 
*5110 D 
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time, made extensive collections and also bred numerous species of mosquitos 
from larvae. He bas himself published a short report on his observations on 
the district in a previous number of this Bulletin,* bo that it is unnecessary 
for me to enter into much detail here. I have, however, considered it advis- 
able to include his list of blood-sucking insects for the sake of completeness, 
along with some other species collected by me during my tour in the district. 

The country is for the most part covered with thick bush, and there is also 
a large number of oil palms. It is well watered by several large rivers, the 
most important of which are the Oshun, the Otin and the Shasha ; the first 
and last-mentioned of these we have now traced from their mouths to their 
source, from Epe through Ijehbu-Ode. 

The country is undulating and there are no extensive swamps ; to the north- 
east are hills, which separate the Western Province from the Niger system ; 
to the north-west open grass country extends through the district of Oyo to 
the Shaki highlands ; to the south-east thick forest is found, merging into the 
forest region of the Ondo district. 

Game is scarce, but a few antelope and some leopard are still to be found. 
Of the domestic animals the most common are Bhecp ; goats are also abundant, 
and in several places one finds a number of cattle, both the hump-backed or 
“ Zebu ’’ variety from Northern Nigeria, and the small native breed. Horses 
are often introduced from Northern Nigeria but seldom thrive. 

The following blood-sucking insects have liccn found in the district, hut I 
would draw attention to the paper, already cited, by Dr. Mayer on their distri- 
bution, numbers and seasonal prevalence. 

Diptera , — Olussina ptdpalis, G. hmgipalpis, Stomoxys brnnnipes , Stomoxys 
nigra, Tabanus guadrisiyiiatus, T. snhangustus, T. pluto, Clirysops loagiroruis, 
C. silacea, Hippoeentrum versicolor, Haeinatopvla decora, II. trnuicrus, Cider 
deceits, C. duttoni, C. pruina, C. tiyripet. var. fitsats, C. zombaentis , Myzomyia 
eostalis, M, funestu, M. umbrosa, M. marshalti, Myzorltynchus muuritiaiius, 
M. pahtdis, Mansonioides uniformis, Culiciuntyia nebubmt, Ochlerotatns niyeri- 
eiuis, Sleyomyia afrienna, S. fasciala S. suyens, Erelmopotlites i/iiiii'jUeriltalns 
and Uranolaenia maycri. 

SlPHONAPTERa. — Ctenoeephalus cams from dogs. 

MALI.OPHAGA.t — Menopun nigrum (a new species), Nirmits cariiis, ami Colpore- 
phalum semtcinHum ; these were all obtained by the writer from a white-necked 
raven (Corvultur albicollis ), ami Ctd/mci-phaliim Jbtrescens which was found on a 
vulture. 

IxODOIDP.A. — lloophilus decoloratus from cows, Rhipiccpliahts timpsoni, Nutt. 
■ and Warb., sp. n., on bush-rat and Rbipicephalus nrarei. 

It is interesting to unte that from a bush-rat killed by me at Osiiogbo, in 
addition to the new species of tick mentioned above, two new worms were also 


•» Boll. Ent. Res. It, pt. 3, pp. 273-276 (1911). 
t Kellog ami Paine, Boll. Eot, Ik*. II, 2, pp. 147-151 (1911) 
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obtained. These have been described by Dr. Leiper. Both belonged to new 
genera, one in the family Aschylostomidae, Acheilostomn simpsoni , the other 
in the family StkoNGYLIDAE, Trachypharynx nigeriac. 

( 12 ) Ilesha. 

The district of Ilesha may be described as an undulating plain situated in the 
forest belt ; it is well watered by numerous streams and is surrounded on all sides 
except the north by ranges of steep hills. The rainfall is about 50 inches 
annually. Game is scarce, but a few antelope, some leopards and several species 
of monkeys are to be found. 

The region known as Ekiti is separated from Ilesha by a range of precipitous 
hills, the Efon Range, of about 600 feet above the level of the surrounding 
country. The area to the south is covered with forest, with occasional stretches 
of low scrub. To the north, for the most part, the country is open, with small 
belts of forest along the water-ways. Three large rivers, the Oshun, the 
Ogbesse and the Owena rise in this district. Antelopes of all descriptions, bush- 
cow, leopard and pig are abundant. Our knowledge of the blood-sucking insects 
of the district is principally due to Capt. L. E. H. Humfrey, but collections have 
also been made by Dr. T. F. G. Mayer and ('apt. A. H. Blair. The following 
arc the chief species found among the Diptera -.—Glastina fusra, G. palpatii, 
Tubantu kingskyi, T. ruficrus, T. plutii, T. besli, Chrysups situeea, Rhinomyza 
stimulant, Culiciamyia neliulasa, Stegumyia J’asciata, Erctmupoditcs iitarnatus, t 
E. iininquerittatus, and Mucidus mucidus. 

Sip HON apt HR A : — Dennatophilus penetrans and Clenoeephalut ranis. 

MaLLOPHACA : — Trirharheles climax, on goats. 

IxmioiDEA : — Rltipicephalus sanguineus and Ilannaphysalis knehi. 

There remain to l>c considered only a few localities from which blood-sucking 
insects have been recorded, and which are not included in the foregoing sections. 
These are, Lagos, the capital of the Colony : Yaba, the headquarters of the 
Medical Research Institute ; and a few isolated localities ou the Lagos Uoveru- 
tnent Railway. 

(13) Lagos and Yaba. 

h rom the town of Lagos itself the only blood-sucking flies so far recorded 
have bccu mosquitos. Recently Dr. \V. M Graham undertook a mosquito 
survey of this town, and an account of his results has already been published in 
this Bulletin. It is, therefore, only necessary for me to give a list of the species 
found. They are as follows : — Stcgoinyia fasciata, Culiciamyia nrbtilota, Cuter 
duttoui, C ulei tigripes var. fuscus, Culer deceits, Myzorbynrh tts obsrurus 
and Myzamyia costalis. I may also mention that while resident at Yaba I 
obtained numerous fleas from rats sent to Dr. Connal for examination. These 
were all Xrttopsylln hrasilicnsit with the exception of one male .V cnopsylla rheapis, 
the transmitter of plague. I believe this is the only record of this flea from 
Southern Nigeria, though it is very common on the Gold Coast. 

35110 
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The insect fauna of Yaba, about five miles from Lagos and close to the 
railway, is better known than that of any other part of the Colony, owing to 
the fact that the Medical Research InBtituto is erected there. Not long ago 
Dr. W. M. Graham, assisted by Dr, A. Connal, made exhaustive collections of 
mosquito larvae, an account of which was published in this Bulletin* by Mr. W. 
Wesche. Since that time numerous other species, both imagines and larvae, have 
been received and the complete list is as follows: — Toxorhynrhites brevipulpis , 
Culcx consimilis, C. pruina , C. guiarti, C. grahami, C. guasigelidus, C. duttoni, 
C. tigripes var .fuscus, C. decent, C. incidiosus , C. thulassius, C. rima, Culickmyiu 
nebulosa , Ochlerotulus caliginosus , O. longipalpis, 0. irritant, 0. domesticus , 
0. punctothnracis, O. nigrieephalus, O. marsltalli, Stegomyia ufricana , S, apicoar- 
genteu, S.fasciata, S. luteocephala, Aedomyia catasticta, lianksinella luteoluteralis , 
Tacniorhynchus aurites, T. annetli, T. ciulacens, Myzorbynchus umbrosus , 
M. mauritianus, Myzomyia eostulis, yyssorhynchus p/taroensis, ifansonioidcs 
uniformis, Eretmopodites inornatus , Mimomyia mimomyiaformis, Uranotaenia 
balfouri , U, coeruleocephula , U. annulata , lngrantia nigra and /. uniformis. 

Collections from this locality have also been received from Drs. A. Connal and 
W. H. Sieger, and from these and the species collected by the writer the following 
list of blood-sucking insects, other than mosquitos, has been prepared : — 

Diptera : — Tabanus billingtoni, T. ditueniatus, T. fasciatut, T. rufiertts, 
T. lacerani, T. par, T. pluta, T. seerdent, T. suhanyustns, T. taeniala, T. 
thoraeinus, Chrysops longicoruis and llipjntrentrum eersicolor ; Glossina Jmca (a 
single specimen caught by the writer on April 20th, 1010), Stnmoxys calcitrant, 
S. nigra, and .S'. omega ; Hippwbotea macututa on cattle ; Nyrteribiu sp. on bats. 

SlPHONAPTERA : — Ctenoeephalus ranis from dogs. 

Ixodoi DEA : — Amblyomma vuriegatuin and llltipicephalus sanguineus on dogs. 

(14) Lagoa Railway. 

The following records from construction ramps and stations on the Railway 
are also worthy of note. At Agcge, the source of the new water-supply for the 
town of Lagos, twelve miles from Iddo, the railway terminus, Glossina fusra, 
Stomo.rys nigra, Tabanus laeniulu and T. plutv have lteen caught, while between 
this point and Aro, sixty miles from Lagos. Jlippwrnlrum rrrsindor was obtained 
in a railway-carriage at Owowo, and also at a ramp 21 miles from Aro. Front 
Opelifa Dr. G. M. Gray records Tabanus fasciatut, T. taeniala and Hippuboten 
maculata, as well as the following ticks from horses : — Amblyomma earitgalitm, 
lioophilus decoloratus and Bhipicephalus sanguineus. At Opeji, Dermatophilns 
penetrans was found, while from the eighty-five mile camp Stnmoxys nigra has 
been recorded. At Olokemeji, the headquarters of the Forestry Department, 
about midway between Aro and Ibadan, the only blood-sucking insects recorded 
are Tabanus taeniola and T. socialis. During my visit there, however, 1 saw 
several tsetse, and, though I was unable to obtain any, am of opinion that they 
were Glossina longipalpis. 


Hull, Ent Be*. 1, pt. i, pp. 7-60 (1910). 
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(4) The Central Province. 

Owing to the irregular shape of the colony, this Province is situated to the 
south-east of the Western Province. It extends inland from the Bight of Benin 
to the Provinces of Kabba and Bassa in Northern Nigeria, and is bounded on the 
east by the Eastern Province of Southern Nigeria. Its area is roughly about 
21,000 square miles and it is therefore slightly smaller than the Western 
Province ; the total population is approximately 2,000,000. 

The physical configuration is far from uniform, and four distinct types may be 
observed. In the north, but more especially in the north-west, the geological 
formation is igneous ; the country is slightly elevated, consisting of a series of 
plateaux, rounded hills and ridges, and thus forms a continuation of the type to 
be found in the north-west portion of the Western Province and the southern 
parts of Northern Nigeria. 

The second type of formation occupies by far the largest area in the Province, 
and consists of a sandy stratum of considerable depth, apparently formed from 
the debris of the igneous rocks. Boulders and stones are absent, and the colour 
of the soil is light and reddish. 

More recent in formation is the alluvial deposit, consisting of sand with over- 
lying strata of mud, to be found in the valley of the Niger: while along the 
coast is the great mangrove belt, in some parts over thirty miles in width. This 
area is intersected by the numerous mouths of the river and is being gradually 
built up by a deposit of silt brought down from the higher reaches and bound 
together by a dense growth of mangroves. 

The nature of the vegetation varies in accordance with the different types of 
country described. In the delta the mangrove holds exclusive sway, while further 
up the river, and in the valleys where the air is more humid, there is a dense 
forest lxdt consisting of moderately large trees, thick low scrub and a tangled, 
impenetrable network of banes and creepers. Further from the river are to be 
seen large trees with little undergrowth, while in the north-east and north-west 
tin 1 forest is of a deciduous type, and the country is consequently orchard-like 
and open. Scattered about in this last area are extensive stretches of tall 
elephant grass. 

The main water-way in the Central Province is the Niger, the upper reaches 
of which I have described in a previous report.* This river enters Southern 
Nigeria near Idah and flows practically duo south to Abo. where it breaks up into 
innumerable branches, some of which flow through the Central, and others 
through the Eastern Province, the whole forming the extensive region known as 
the Niger delta. 

In the upper reaches it receives a considerable number of small tributaries. 
<*n the left bank the only one of any great importance is the Atiambra Kiver, 
which rises in Bassa Province in Northern Nigeria, and after Hewing in a 
southerly direction enters the Niger near Onitsha. On the right bank the 
largest tributary is the Aseh Kiver, which joins tbc Niger near Alio. 


* Ball. Bat. Res. 11, pt, 4, pp. 315-518. 
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South of Abo tlw true delta of the Niger commences, and the various outlets 
to the sea have received definite names. The first of these to be navigated was 
what is known as the Nun entrance in the Eastern Province, but tins channel has 
been abandoned for some time in favour of a larger one, which enters the sea at 
Foreados. Consequently, the Niger as a river navigable for large craft may be 
said to be almost entirely confined to the Central Province. 

Most of the large ramifications in the delta area have been named after the 
chief towns which they pass, for example, the Benin River, the Warri River, the 
Foreados River and the Sapele River, while others are known as the Escravos 
River, the Ramos River and the Dodo River. These are all in the Central 
Province, but it must be remembered that they are in reality only creeks in the 
delta, which receive the subsidiary waters of the smaller streams in the Proviuee, 
and are not in themselves distinct from each other. 

The high lands of Ishan, Aghor and Kwale form a dividing line between the 
tributaries of the Niger which flow to the east and the numerous Bmall streams 
which are directed westwards. Of the latter the most important is the Ovia 
River, which rises in the Kabba Province in Northern Nigeria, and, after flow- 
ing practically due south, pours its waters into the Benin River. Its chief 
tributary is the Ogbesse River, which rises in the Ilcsha district in the Western 
Province, and enters the Central Province between Akurc and Owo. The 
Osiomo River, which passes Benin City, also flows into the Benin River, and 
further east the Jameson River and the Ethiope River unite to form the Sapele 
River, which again in turn joins the Benin River. The River Warri rises in the 
Kwale district and enters the system of creeks near the town of the same name ; 
this again joins the Foreados River before entering the sea. 

It will thus be seen that the river-system of the Central Province is a very 
complicated network of creeks, fed chiefly bv the Niger, but also to a certain 
extent by several small streams from the north-west. These creeks are connected 
with the series of lagoons in the Western Province which have been already 
described, and also with similar creeks in the Eastern Province, and it is thus 
possible to pass by launch from Badagri in the extreme West to Calabar and 
eventually to the Kamaruns without entering the open sea. 

Politically, the Central Province is divided into 15 districts, each of which I 
now propose to discuss in turn as briefly as possible. For the present purpose, 
they may be conveniently divided into five groups, in accordance with the various 
types of physical configuration already discussed. 

(l) Ifon and Benin. 

This region is comparable in many respects, and geographically is coterminous, 
with the Ilcsha district in the Western Province. To the north and east of Ifon 
the country is open and hilly, while in the Kukiiruku country, which extends into 
the Kabba Province of Northern Nigeria, it is very rocky. To the south and 
west there i- extensive thick hush and large tiinlier forests, which gradually merge 
into the Forests of Undo, referred to elsewhere. Game is abundant. Elephant, 
leopard, buffalo, hartebeeste, waterbuck, duiker, harnessed antelope, wild pig 
and baboons are all said to occur. No tsetse have been recorded from this 
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region, but while at Ifon 1 saw several, though unfortunately was unable to 
secure specimens for identification. It is more tlian probable, however, that 
these were Glostina Umgipalpis , but they may have beeu G. submorsitam.* 

Two large rivers, the Owon and the Ovia and several small streams were 
crossed between Owo and Ifon, but no tsetse were seen at any of the fords. The 
only blood-sucking insect so far recorded from Ifon is Tabanus besti caught by 
Dr. R. W. Gray in December, 1910. 

The most noteworthy feature iii this district is the presence of large herdfrof a 
dwarf variety of cattle, which, according to native evidence, supported by a low 
rate of mortality, seems to be immune from trypanosomiasis. Throughout 
Northern Nigeria and in the parts of Southern Nigeria where cattle are found 
the predominant variety is of the Indian zebu type, usually white, with a large 
dorsal hump (PI. II). A second variety, with a straight back, is also to be seen 
but in smaller numbers. These are all very susceptible to trypanosomiasis and 
readily succumb when introduced into a tsetse region. In the districts of Ondo, 
Ilesha, Ifon, Islian in Southern Nigeria, and in the Kabba and Bassa Provinces 
of Northern Nigeria, all forested regions and tsetse habitats, this peculiar dwarfed 
variety with short legs may be seen in numbers. Their appearance is remarkable. 
The predominant colours are black and white, black, and, more rarely, brownish ; 
there is no dorsal hump, and the forequarters are generally lower than the hind. 
The accompanying photograph (PI. Ill) was taken by Mr. Sciortino, Assistant 
Resident in the Kabba Province, and gives a good idea of the build of these 
animals. Altliough this variety thrives well in the regions named, animals of 
either of the other types, immediately after being introduced, develop trypano- 
somiasis and die. 

The goats in these districts arc also short-legged and diminutive, and a dwarf 
variety of horse is said to be bred for use at Ondo. Imported horses at once 
succumb to trypanosomiasis. 

Bruin. — The country around Benin City, a very old and important town, is 
gently undulating, with a gradual slope to the sea. It is intersected by deep 
valleys, in each of which runs a small stream or river. Where not cultivated, 
the country is covered with a dense evergreen forest. The waterways connecting 
tliis region with the delta arc very important, and, as thev have a marked influ- 
ence on the fauna, deserve some mention here. The Osiomo River (the lower 
part of which is known as the Olagi Creckh running into the Benin River below 
Koko Town, is fed by several branches, the Ogba. Ikpoba, Ohuma and Ohe 
Rivers. The Osiorao itself is navigable to Ologbo, about half-way between 
Renin City and Sapele, by launch, thence up to the Ikpoba by canoes to withiu 
-) miles of Benin City. The Ogba River is navigable by launch to Ogwosala, 
thence by canoe to Irishi, which is only four miles from Benin City. Sapoba is 
reached by launch on the Jameson River. The Ovia is navigable to a short 
distance below Ikoru for launches, and to a little Mow Gilli-Gilli for vessels 
drawing 12 to 13 feet. 


[* llr, J. H. J. Farqnhar kaa sent (i. palpaiit from Owo and Afuge in the Ifon District, ana 
(i. Imgipalpii from Ifon itwlf ; while Cbrftnpt <UmidnUt> was obtained by him at Ojalla. 
Tbcae insects were taken in February and March, 1914.— Ed.) 
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At a small stream about 13 miles from Bonin City, on the road to Ifon, I 
caught one Glossina paUictra, the only specimen of this species so far recorded 
from Southern N igeria. In Benin City itself G. palpalis was caught in several 
places, including the Rest-house and the Hospital, while at the River Ikpoba, the 
water-supply of the town at the time of my visit, Glossina caliginea was far from 
common. Sloinorys calcitrans and Slomoxys nigra were ako abundant, especially 
in the stables, and the dogs and cattle were infested with llhijncephahs 
sanguineus. At Ologbo, on the River Osiomo, about midway between Benin 
City and Sapele, Chrysops silacea, Tabanus billingtoni and T. thoraeinus were 
obtained, while Dr. R. W. Gray records Glossina hmgipalpii from a place about 
15 miles north-east of Benin City, and Chrysops silacea (or dimidiuta),* Tabanm 
billingtoni, T. fasciatus, T. secedens and Glossina palpalis, from Ohere not far 
from Benin City. 

With regard to the districts of Benin City and Ifon he sayB : — 

“ So far as my experience goes the fly [tsetse] area is coterminous with tlie 
extent of these districts. I have not yet visited a place in either without noticing 
these flies. . . . I am of opinion that they deposit their larvte at places 
other than those near streams. . . . Cattle live and breed in the district. 
They are to be met with in most or in all the villages. These cattle have a 
healthy appearance. There is a herd of cattle at Benin belonging to the 
Government. They are all in good condition and breed freely." 

(2) Sapele, W&rri and Foroados. 

The second group of districts may be considered as being almost entirely in 
the delta region. Warri and Sapele stand at the northern limit, and Forcailos 
at the southern, or coast margin. The country around Sapele is for the most 
part low-lying and swampy, and is intersected by innumerable creeks forming a 
perfect system of water-transport. Ocean-going steamers can ascend to the town 
of Sapele. The mangrove forest extends for some 20 miles from the sea, and 
then gives way to forest land which is extensively fanned. A large amount of 
mahogany has been exported from this region. Cattle, goats and sheep are kept, 
but in small numbers. Leopard and antelope are said to occur in the denser 
bush ; crocodiles are abundant in the lower reaches of the Beuin River and in 
the creeks near the sea. 

Sapele. — Glossina pulpalis has been caught at Sapele, but apart from this specie! 
the only blood-sucking insect so far recorded is Chrgsops silacea. With reference to 
the bionomics of the latter species, I would draw attention to the following 
quotation from a letter received by me from Dr. Kellcher, who was stationed a! 
Sajiele for some time. "This fly appears at Sapele for a short visit twice 
yearly ... It appears for a few weeks at a time at the beginning of the 
rains and at one other period which 1 am unable to fix. The natives in their 
tongue call it the ‘ softly-softly fly,' owing no doubt to its noiseless flight anil 
gentle method of alighting. It usually hangs about the under parts of chairs 
and desks, ami quietly and persistently flits to the ankles or the fingers, especially 


• It is far from certain whether these two species ire distinct 
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It these *re hanging down and not under care o £ the sight. By nature it is an 
out-door fly and only a short visitor to residences. It is more prevalent in the 
haunts of cattle. It does not attack people in the open, only in houses or closed 
canoes, and I think only in clear daylight, preferably the cool of the afternoon, 
after 3 p.m. It causes very considerable petty oedema of the part bitten, which 
does not disappear for a day or two, and sometimes bears a rough resemblance in 
size to ‘ Calabar Swellings.' When it is squashed while feeding, the contained 
blood is considerable.” 

H'urri . — The country around Warri is very low-lying and exceedingly swampy 
in the rains ; in most places the paths used during the dry season are flooded and 
often impassable in the rainy season. The whole district is intersected by a net- 
work of rivers and creeks which are navigable for canoes and launches. Com- 
munication can thus be effected between W arri and such distant towns as Lagos, 
Forcados, Abo and Brass, the journey by water to the last-mentioned place being 
over 200 miles. 

The natives belong chiefly to the Sobo and Ijaw tribes ; the former are more 
agricultural and inhabit the north and north-east, while the Jjaws are fishermen 
and live on the creeks in the south and south-west. All are of a very low class, 
unintelligent and of dirty habits, for which they can hardly be blamed con- 
sidering the natural characteristics of the country in which they live. 

Oluuina palpalis , Tabawts fasciattti , T. tasniuLi aDd T. secedens swarm in all 
the creeks and backwaters. 

Forcadoi . — Forcados is the principal shipping port of Southern Nigeria, and 
also the largest on the West Coast of Africa. No matter how efficient the 
railway system from Lagos may become, this township will always retain its 
position as the chief outlet for produce from both Northern and Southern 
Nigeria. It is now the headquarters of the Customs, Postal, Marine and Trans- 
port Departments of the Central Province, and the European imputation, both 
official and commercial, is increasing annually, Recently the Government 
removed their large engineering works from Akassa to Forcados and erected a 
slipway : while a private firm owns a large dry-dock capable of taking ships up 
to about 2,000 tonnage. At present, there are over forty Euro]icans stationed 
permanently at Forcados, while the temporary European population as repre- 
sented by tiic crews and stewards on steamers sometimes amounts to several 
hundreds. The native government staff, the employees of the various com- 
mercial firms, and the. resident population exceeds two thousand. 

The surrounding country is composed of swamps and a network of creeks. 
The town itself is situated on the left bank of the Forcados River about 8 miles 
from its mouth. Like Lagos, it is built on an island, which, prior to European 
occupation, consisted of an extensive mangrove swamp, and at the present time 
the greater |wrt of it still remains in its original marshy condition. The town 
was created to meet a demand, and is purely artificial. The undertaking was an 
enormous and costly task atnl is yet far from complete. Drains had to be cut, 
roads had to be made, and before buildings could be erected the level of the 
ground had to be raised considerably. During the rainv season the whole island, 
with the exception of those raised parts, is under water, and the drains empty 
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and fill up with each fall and rise of the tide. The reclamation of land is slowly 
progressing and an extensive sea-wall is being built. When this is completed, 
and the level of the whole island raised a few feet by means of sand pumped from 
the sea, Forcados may then claim the title of a town. Sanitary work, so far as 
such is possible in the present conditions, is very efficiently carried on by tho 
District Medical Officer, Dr. R. W. S. Srnythe, but the total effect of keeping 
down mosquito breeding in native compounds is almost negligible iu view of the 
enormous breeding-areas supplied by the omnipresent marshes. Nor is the 
drainage of these possible in the present conditions, and, except in a few cases, 
the employment of kerosene would he extremely expensive and almost useless. 

Tsetse are everywhere to he fotiud, aud the number of mosquitos, both species 
and individuals, is enormous. These include Myzomyia funesta and Stegamyiu 
fusciatn in large numbers. Malaria is rife, and the possibility of yellow fever 
establishing itself in such a place is greatly to be dreaded. Recently a 
quarantine hospital was built on one of the creeks which Hows into the Forcados 
River. 

The Government of Southern Nigeria is fully alive to the necessity of reducing 
the amount of swamp on the island by means of a genera) elevation of the whole 
area, and no time should be lost in effecting this most urgent sanitary improve- 
ment. The risk to human life iu the present state of affairs is the most cogent 
reason for advocating immediate and unceasing reclamation. 

The following list of blood-sucking arthropods found in Forcados may 
exemplify more definitely the exact state of affairs : — Ghssina / utlpalis , G. cali- 
'jinen, Tubunus fuseiulus, T. pur, T. sentient, T. sucialis , T. taeniola, T. thora- 
i ’intis, llanlcsinella Inteolutrralis, Oclilerotatus nigrkephaUts, Culex deems, 
C. insignis, C. inritlivsus, C. rimtt, C. Ilmlassim, Culirhmgia itebulosa, Myzmniu 
vosfitlis, M. funesta, Mgzorhynchns uutbrosns , Stegoniyia itfricana , S. Jnsciutu , 
Culicviiles grahami, Clenocephalus ranis, and Rhipirephahts sanguineus. One 
Muscid larva (probably Cordylvhiu ) was taken from the breast of u European. 

There are no large towns in the district. The natives are ehiettv ljaws, anil 
live in small hamlets on the hanks of the creeks ; their only industries arc fishing 
and canoe-making. 

i’urutu is situated on the Forcados River a few miles above the town of 
Forcados. ft is the headquarters of the Niger Company, and the Northern 
Nigerian Marine also have a station there. The mail-steamers ascend to this 
point for cargo and tie up alongside the wharf. The land is raised above the 
water-level, but is surrounded by mangrove swamp and dense hush, a large 
part of which ought to be cleared and the area drained. This “ beach ” is also 
a pestilential mosquito haunt, and most of the species obtained at Forcados were 
also found here. Between these two plaecs the hank of the river is densely 
covered with mangrove i PI. IV, fig. 1), aod launches passing to and fro are 
invaded by swarms of (ilussinn and Tabanut. Nowhere in Southern Nigeria is 
there such n pressing need for systematic sanitary work as at these two places. 

(3) River Niger. 

The third group of districts in the Central Province comprises those through 
which the River Niger flows, and in order to form a narrative continuous with 
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the Northern Nigerian portion,’ I have purposely started with the most 
northerly, namely, Idah. On the left hank the nature of the vegetation near the 
river is principally thick bush, hut further inland it becomes more open, and the 
country is in parts very undidating and hilly. The town of Idah itself is situated 
on a cliff about 160 feet high. The vegetation on the right bank is very similar 
to that on the left, but inland the country develops a very hilly character, 
culminating in a range of hills running almost due north and south, known as the 
Kukuruku hills. The rivers draining this region all flow into the Niger, and 
include the Ofu, the Obe, the Ogio anil the Orle. This district is said to be 
well stocked with game, including buffalo, water buck, hartebeeste and various 
other kinds of antelope. Goats and sheep seem to thrive, but cattle are far from 
common. Glusnnn palpaiis and Tatianin fasdatus arc the otdy two blood- 
sucking flies so far recorded from this region. 

The Onitsha district is hilly and open ; clumps of forest are met with only in 
the vicinity of towns and along the banks of rivers and creeks. It is well 
watered ; the chief rivers arc the Anambra, which Hcnvs from the north-east and 
enters the Niger above the town of Onitsha ; other rivers are the Idi-Minni, the 
Orashi and the Odcriji. In addition to these there are innumerable streams 
containing, for the most part, excellent water, Glossina palpaiis abounds along 
all these water-courses. 

The larger mammals uf the district include bush-cow, leopards, antelopes, 
hippopotami, and monkeys. Thcreis a considerable number of the small breed 
of cattle referred to before, and these seem to thrive well, while goats and sheep 
are prolific ; ponies die off soon after arrival. With regard to Onitsha, 
Mr. D. C. Price, District Commissioner, says:— “In 1903, the Government 
imported a herd of West Indian eattle-some 25 in all. They were put down at 
Onitsha and in little more than a year all were dead.’" 

Between Utah and Onitsha both Glossina palpaiis and Tahanus suham/ustns 
were caught on the steamer, while at Illali itself Tahanus fascial us was obtained. 
At Abutshi, near Onitsha, T. suhanijustns has also lieen found. The most 
prevalent mosquito at the town of Onitsha was Mansonioi/lcs unifunnis , but other 
sjiecies found were : — l.utrx grahami, inriilwsus, Culicioini/ia ndados-l, Mgzomyia 
installs, M. funcsla and Taeniorhynchus aarites. A SjM'ries <*f Phh’hsitumtts was 
also troublesome : and numbers of Auchmcrumi/ia lutcola were caught. On the 
dogs, sheep and goats were numerous Clcnocrphalns cams, Rhipictphahts 
sanguineus and llunnaphysalis tear hi. 

Asalia. — This is a purely agricultural district situated on the right bank. 
The interior has only recently been opened up and the headquarters transferred 
to Agwashi Oku. The main importance of the district lies in the fact that 
lignite has recently been found in such quantities and of such quality as to justify 
the Government making a metalled mail from Asaba to a central point in the 
scam at Okp&nam, eight miles out. Lignite lias also been found in the north of 
Asalia district, between Oknnzii and I Iw, and this may result in opening up this 
hitherto practically unknown country. Near Asalia Glossina palpaiis and 
ilaasonioidtt nni/urmis were obtained. 

’ Boll. Eat. Bo. II, pt. 4, p. 315, 
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Abo. — To the south of Onitaha and Asaba lies the district of Abo, where the 
true Niger may be said to end and the delta begin. The whole of the country 
is low-lying, and during the annual rise of the river a large portion !b submerged. 
The Niger flows down the centre of the district and there are numerous streams, 
offshoots of the river, ramifying throughout the whole country ; these are all 
navigable by canoe and many of them by launch. The country is well wooded, 
but, owing to the native system of continually clearing new ground for farms, 
none of the bush is of any great age and there is no primeval forest. 

The main water-ways are the Niger and its tributary the Aseh River; the 
latter is navigable by launch only during the wet season. During the dry 
months paths connect most of the villages ; of these paths thoso near the Niger 
are merely dried w ater-courses, but those on the West of the Aseh River and 
on the high ground iu the north-east are passable all the year round. This 
district abounds in game ; antelope, bush-cow, leopard and baboons are plentiful, 
while elephant have been seen ; crocodiles and hippopotami are abundant in the 
river and creeks. 

Sleeping sickness has been recorded from this district, while malaria, 
elephantiasis and filariasis are all common. The natives are good fishermen, 
and spend a considerable part of their time in canoes. 

Glossina palpalis is almost universally distributed in the district, but is 
extremely abundant in the Aseh Creek. Specimens have been taken at 
Manunkor, Isilegu and Elmka, the last two places being in the Aseh Creek. 
Other biting flies caught on or near the river iu this region include 
Takanus fasciitlus, T. secetUns, T. taeniolu , Rhiiwmyzu still! II la as and Glossina 
lolly ipalpis. 

(d) Kwale, Agbor and Ishan. 

Removed from the Niger on the right bank arc the districts of Kwale, AgW 
and Ishan. Only one of these, namely Agbor, did 1 manage to visit, but the 
following notes will serve to indicate tlic nature of the country and its 
vegetation. Practically nothing is known of the entomological fauna of any of 
these districts. 

him !r . — The country is undulating, rising gently from ( fkpara in the south- 
west to Usonighe in the north, with depressions in the valleys of the Ethiope 
and Ibimi Rivers. In the north-east, and in the region of the Ethiope River 
the country is dry, hut the portion to the south of the Ihitni country is swampy. 
The Ethiope River is navigable from Sajwle to Kokori waterside for launches, 
to Kwale for pinnaces, and to Obiariki for large canoes. Thu Ihinu River is 
not navigable ; it is overgrown by dense foliage and is dry except in the rains. 
Game is said to l>e scarce. 

Aybor. — This district i* accessible either from Asaba, on the Niger, or from 
Sapele or Benin City, in the south. The country generally is undulating and 
there are no hills worthy of mention ; it is badly watered. The vegetation is 
of a thick bushy character, which in parts carries heavy timber. The River 
Osiomo, on, 'he eastern boundary, has recently been cleared and permits of 
large canoe traffic for the transport of produce to Sapele and Benin City. 
Glossina palpalis was obtained at the town of Agbor. 
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Ithan. — This country is undulating and badly watered ; bush prevails over 
two-thirds of the district. The River Osiomo, in the south-west, and the 
Attowar, which rises at Ubiaja and joins the Niger at Mali, are navigable for 
canoes, the latter however only as far as Evua, a distance of some thirteen 
miles from Ubiaja. 

Game is said to be abundant, and includes elephant, bush-cow, red river 
hog, kob, hippopotamus, roan antelope, bush-buck, water-buck and leopard. 
Glostina palpalit has been recorded from the district, but the information lacks 
preciseness. 

(3) Awka, Udi and Okwoga. 

The last group includes the three above-mentioned districts, which all lie east 
and north of Onitsha. 

Awka . — The country is undulating; in tiie north-cast there are high hills 
ami small plateaux. The towns arc, as a rule, surrounded by bush, but the 
country between the towns is open. In the north there are extensive grassy 
plains and the area of bush diminishes. The only navigable water-ways are 
the Omcrun River and the Anambra River. 

“ The domestic live-stock consists of cattle, sheep and goats. The cattle are 
a very good example of the African type, and some towns ]x>s6CS8 considerable 
herds. Goats arc plentiful, but sheep scarcer. No definite evidence that tsetse- 
fiy occurs is in existence, but the mortality amongst horses is probably due to it. 
(iame is not plentiful. Hippopotami are found in the rivers and creeks in 
considerable numbers. Deer [sic] are to lie found in the north. Bush-cow are 
found in fair numbers in the northern part of the district near the rivers.” 
(II. N. Thomson.) 

f i/l. — The country is for the most part hilly, with open stretches covered with 
gra«s and patches of thick bush, in which the natives build their towns. These 
patches arc generally from five to seven miles long and one to three miles 
wide (cf. the “kurimi” of Northern Nigeria), Various species of buck occur, 
and in the northern part elephant and leopard are to lie found. 

Okie oga . — This district has only recently Item opened up, and little or nothing 
is yet known about it. 

(c) Thr Eastern Province. 

The Eastern Province is situated to the south and east of the Central Province 
and extends inland from the Bight of Biafrato the southern boundary of Northern 
Nigeria. On the east it is Iwundcd by the German Colony of Kamerun and on 
the west by the Central Province of Southern Nigeria. Its area is over 
29,(XH> square miles, and it has a population of over two millions. 

In the west the country is, generally speaking, flat and much intersected by 
creeks. The eastern portion is undulating, and in the extreme eastern part 
becomes hilly. From the sea-l>oard up to about the sixth parallel the forest belt 
prevails, and thence northward grass country is met with. 

This province has three distinct river systems although, as has been already 
pointed out, in the coast area these arc connected by a system of creeks. The 
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south-west portion lies in the delta of the Niger, the central part is drained by 
several small rivers, of which the largest is the Opobo (known in the north as 
the lino), while the eastern part is in the Cross Rivor drainage area. The names 
of the principal rivers from west to east are, the Dodo, Pennington, Nun (mouth 
of the Niger), liras*, Sombrciro, New Calabar, Bonny, Opobo, Kwa Ibo, Cross, 
Calabar and Great Kwa Rivers, 

The Calabar and the Great Kwa are tributaries of the Ctobb River and enter 
it near its month, while the only tributary of any great size further north iB the 
Ewayon in the Aro Chuku District, about 150 miles from the town of Calabar. 

For administrative purposes the Province is divided into twenty -one districts, 
and these we will proceed to consider in six more or less geographical groups. 

(l) Brass, Degema, Bonny and Opobo. 

These four districts all lie within the eastern portion of the delta of the Niger, 
and commercially are very important. Large trading factories are situated 
throughout the various creeks and are reckoned the most unhealthy in Southern 
Nigeria, the percentage of malarial cases in this region being by far the highest 
for any part of the Colony. Within recent years enormous improvements have 
been made, more especially on the Government “ beaches," but the state of 
clearing and general measures for the reduction of the number of mosquitos at 
most of the trading stations leaves much to lie desired. 

I was enabled to travel bv launch for over a fortnight, visiting the various 
stations in this region, and Dr. Collett, who was stationed at Opobo during roy 
visit, but who was afterwards transferred to Degema, has also collected and sent 
to England a large number of s]iecimens of the various blood-sucking insects at 
these places. 

The following short descriptions of the districts and the lists of insect* found 
at the different parts will serve to show how prolific this region is in potential 
disease-carriers. 

In the Brass District, the country is chiefly swamp, intersected by a regular 
network of creeks, and communication is effected between the various villages by 
launch or canoe. It is estimated that there nre not over twenty miles of path in 
the district, and even these tracks are fit for use only during the dry season. 
Monkeys, hippopotami and crocodiles are almost the only large animals in this 
region, though elephant are occasionally seen. Cattle, sheep and goats are 
extremely rare.- 

The town of Akassa was, until recently, very important, hut the marine engineer- 
ing works which formerly existed there have now been removed to h oread os. 
Akassa is on the sea-coast and is accessible by ocean-going steamers, 

Talianus sfredens, mcutlis and T. Ihortirinnt are all common, while the 
mosquitos Myzoviyiu i istnlis and Slrtjomyia fancintn constitute a perfect pest. On 
the launch and even in the houses it was almost impossible to sit in the evening 
without having recourse to a mosquito-proof room. 

The town id Brass is situated a short distance up one of the creek*, and here 
also the above-named insects were abundant, while Glouina palpalit was an 
additional scourge. 
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The greater part of the Degema district is composed of mangrove swamp, but 
in the northorn portion there is some good high ground. This region is a 
bewildering maze of creeks, but wherever there is any solid ground one sees a 
small fishing hamlet and a few coconut palms. There is no attempt at agri- 
culture, as the only parts above high water mark are occupied by huts. These 
hamlets swarm with noxious insects of all kinds, e.g., Tahtamt seerdens, T. socialis, 
T. thoracinus , Glussmu palpalis , and Stegomyia fanciata ; probably many more 
would be found if a thorough examination were made. 

At the town of Dcgemaj the following mosquitos, in addition to those men- 
tioned above, were obtained, Myzomyia eustalis, Culex dultuni, C. tigripes var. 
jttscus, C. intidiotus, Ochlerotatus domestiirus, O. nigricephalm and Ttieniorhynchus 
annetti. 

Bonny is a small district comprising the port and island of Bonny. The 
country is all in the delta belt and is consequently very flat and swampy with 
occasional tracts of firm land. A considerable amount of reclamation has been 
done around the town and much low-lying ground has been raised, but this work 
is yet far from complete. Bonny is a regular port of call for mail boats, and all 
officials and others for the area under discussion trans-ship here. Consequently, 
it merits considerable attention from a sanitary standout. Myzomyia costajis 
and Slegomyia fasciola are both extremely abundant, as also is Ochlerotatus 
uigricepluitui. Sand-flies arc said to be very troublesome during the rains, but 
uoue were seen during my visit in the month of May. 

The district of Opolio lies to tile east of Bonny around a river of the same 
name, which rises in the hinterland, where it is known as the I mo. It is 
connected by creeks, however, with the Niger delta area, though topographically 
distinct from it. There is a regular launch service through these creeks lietween 
Uotiny and the town of 0|k>1xi, the headquarters of the district at the mouth of 
the Opobo Kiver. Near the coast, the land is covered with mangrove swamp 
intersected by occasional patches of sandy soil ; further inland, in the north 
and east, the country is undulating ; in the west it is very low-lying and swampy 
during the rains. 

Cattle, sheep and goats are kept, hut in small numbers. Elephant. bipjwpotami, 
crocodiles, antelope and pig are to Ire found in the Amloni portion of the district — 
a marshy stretch of country near the sea. 

On the lannch, between Bonny and O polio, the following blood-sticking insects 
were found : — Ghtssims pilpalis, Tiihtmus sccnlrns, 7’, sur/u/iV, and T.thuracinus ; 
while at OjjoImi itself, in addiiion to these, Tahmtus argcntcus , Chrysops Itmgi- 
rornit, Culrx gniarti , Culieiamyia nrhulosu aud Slryomyia fasciola wi re obtained. 
Similarly, during the journey by launch up the river OjkiIio to Akwetc Tahanut 
serrdens, T. tor ini is and Glossiua pulpalis flew aboard in numbers, while at the 
latter place Tahanus ohscHrehirtus and Chrysops silacra were caught. 

The districts of Ahoada and Owcrri lie nortli of a line drawn from Akwetc and 
Degema, being inland from the delta, but in the basin of the Niger. During my 
visit to the colony I was tumble to visit either of these regions, and so far no 
Wood -sucking insects have been received from them. The following short 
description will, however, serve to show the nature of the country. 
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The whole district of Ahoada is flat and low ; it Hess between two rivers and 
is very swampy in the wet season. Id certain parts, however, stretches of long 
grass are found as well as forest. Much of it is comparable to the “ fadaina of 
Northern Nigeria, in which water lies to a depth of nearly six feet in the wet 
season, but which, during the dry season, is baked hard and cracked by the sun. 
The main river is the Somhreiro, which is navigable by launch as far as Ihoaba 
at all times of the year, by canoe during the rams to the source of the Nkissi 
River, and in the dry season at least to Ikri. Leopards, hush-cow and antelope 
are not uncommon, while elephant are occasionally encountered in the Anenzoh 
country. 

The district of Owcrri is flat and sandy, and is covered for the most part with 
thick low bush. Goats, sheep and cattle are kept, hut horses do not thrive. 
Buck of various sorts are common, as also are leopards, while hippopotami are 
occasionally seen near Oguta. 

(2) Eket. 

To the east of Opobo is the district of Eket on the Kua-Ihu River. This 
river, like the Opobo, rises some distance from the coast and is indqiendent 
of either the Cross River or the Niger, that is, it pours its waters direct into the 
sea near the town of Eket. The southern half of the country is low-lying, wet 
and swampy, and covered with virgin forest. This part is practically uninhabited, 
and, except on the coast where fishing lints are to be found at intervals, no 
natives exist. The remainder of the district is covered with low hush cut every 
few years for cultivation. 

Capt. L. E. If. Humfrcy, District Commissioner in S. Nigeria, was stationed 
here for a short time and found the following blood-sucking insects : — Tabunus 
steal ms, T. sociulis, T. obscurehirtus, T. vbscurefumalus and Cbrysops stlacm. 
With the exception of these records the entomology of this district is absolutely 
unknown. 

(3) Aba, Ikot-Ekpene, Bende and Okigwi. 

The districts in the next series are all inland, being situated between the Niger 
and the Cross River. 

The most southerly is Aha, which lies on the river of the same name, a 
tributary of the Opobo, while Okigwi, the most northerly, is situated at the head 
waters of the River Opobo, known in its upjier reaches as the Imo. The Bende 
district is not far from the head of the Enyong Creek, a tributary of the Cross 
River, while Ikot-Ekpene also lies in the basin of the same river. 

Aba . — Around Aba the country is flat, for the most part waterless, ami 
covered with low scrub or else under cultivation. Groups of large trees at 
market-places serve to show how dense must have been the forest at one time. 
A large navigable river, the lino, forms the western boundary; the Aha River 
flows through the central part of the district, and the Ac.hacha River, which 
joins the Kwa-Ibo River near Itu, forms the eastern Ixiundary. These rivers 
form practically the only water-supply of the district. Goats, sheep, pigs and dogs 
are common, but horses do not thrive. Leopards, antelopes and monkeys are to 
be found in the district. 
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Not far from Akwete, on the Opobo River, Glossina palpalii occurs, while 
in the drier regions Chrysopt siluceu is not uncommon. At the town of Aba, 
in addition to the latter species, only one blood-sucking insect was seen, namely 
the mosquito Myzomyiu pitekfardi, a by no means conimon species. 

Ikot-Ehpcne . — “ The country, on the right bank of the Envong River, extend- 
ing about 12 miles inland, consists of a succession of hills rising gently from narrow 
valleys watered by several small streams, choked with palms and other vegeta- 
tion, and swampy in the wet season. The height of these bills iB 200-350 feet. 
The rest of the district is a tableland, elevated about 200 feet above sea level, 
broken by the valley of the Kwa-Ibo River, four miles west of Ikot-Ekpene and 
by that of the Achacha River on the western boundary. All over the district, 
except for a narrow fringe along the right bank of the Enyong, the original 
forest has long ago been cleared away for cultivation, and the only large trees 
remaining stand in town places, burial groves and market-places. The whole 
country is a patchwork of fields, in various stages of fallowness, clumps of bushes 
with tall grass and heritage growing between. The sub-soils are loam and -and 
on a base of sedimentary rock. During the dry season (November to March) 
water is extremely scarce in the southern and central parts— no village, however, 
is more than a few hours' walk from some stream. There is nowhere any collec- 
tion of huts large enough to be called a town ; each village community consists 
uf a number of isolated family compounds, separated from one another by groves 
of bush aud small patches of crops.” 

No TaBASIDAK, Glossina or Anophelines were seen during a week’s 
stay in this district, but Culieiues were very abundant. The following species 
were found : — Culez duttnni, C. yruhami , C. insiynis, C. tiyri/tcs var ,/itscus and 
Culiciomyia nelmlosii. The only other blood-sucking insect obtained was Cteau- 
cephalus cams, but Culicvidcs is said to be very troublesome during the rains. 

Near the European quarters there is a large swamp which constitutes the main 
breeding-ground for mosquitos, but the abolition of this within a short period 
is almost impracticable without an enormous outlay. A certain amount of work 
has already lteen accomplished, which has resulted in the area Itcrng considerably 
diminished, lloth the political and medical officers on the station arc fully alive 
to the necessity of a still further reduction, and it is to he hoped that an annual 
grant may be voted to carry on the work so efficiently begun. In the pools of 
water in this swamp large numbers of a small fish. Hcmirl, remit fascintus, belonging 
to the family C'iciiLin.E, altounds. Mr. (t. A. Boulcnger in a letter to me with 
regard to this species says " This fish, known to take a fly, must, in my opinion, 
lie a good mosquito-larvae destroyer.*’ Every effort should therefore lie made to 
prevent its destruction. 

Okiytri. — The Okigwi district lies at the head of the River Into aud is conse- 
quently in the same river system as Opobo and Owerri. The country is covered 
for the most part with thick hush, but scattered about are open patches, while in 
the north it is very hilly, with rolling grass plains. Near the River Imo there 
are extensive swamps during the rains. 

This region I visited during the dry season, when insect-life was far front 
plentiful. N o biting flics were seen at the station of Okigw i, but in a large 
WHO E 
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swamp, about nine miles away on the road to Afikpo, the source of the River 
Ivo, which flows into the Imo, Glassina palpalis and flippoecntrum trimueulatum 
were abundant. At Ishiago, on the Itiver Ivo, the same two 6 ponies, along with 
Tabanus seeedens, were taken, while, at this place also, jiggers (Derwatuphilus 
penetrans) were a perfect scourge in the native-built rest-house. So abundant 
were they that in a small space on the ground dozens could be seen hopping about. 
The carriers suffered badly and for days afterwards kept continually extracting 
them from their feet. One man assured me that he took twenty-seven from one 
foot. The only remedy in such a case is the complete destruction of the house 
by fire. This I recommended to the Medical Officer of the district. 

Bende. — This district lies in the drainage area of the Cross River. The 
country throughout is undulating and broken and is covered with light bush of 
the savannah-forest type, except near the water-courses, where it is very dense. 
At the time of my visit (May 1910), by far the commonest blood-sucking fly 
was Ilippocentrum trinuieulutum. In addition to those species seen by the writer, 
and two sent by Dr. Wilson, Dr. I’. II. Macdonald made exhaustive collcctions ( 
and from these sources the following list has been drawn up : — (Ihssimt palpalis , 
G. fusca, Chrysops silacea, Ilippoeentrum trimaeuhtum, Tabanus brsti, T. 
kinysleyi, T. par, T. taeniola, T. tcilliamsi (one specimen), Culex deceits, C. duttvni, 
C. tigripes var. fitscus, Culiciomyiu nebutosa, Kretnwpodites leuru/ius, Mansmwides 
nnijtrrmis, Stegomyia africana, S. apicoaryentea, S. fasdata, S. luteorephala , 
Myzomyia castalis, M. funesta, Cnlicvidcs aratinini, and Ctenuecphalus amis. 
Cordylvbiu anthropophaya and Auehmcrumyia lutcvlu have also been recorded from 
this station, while Huemupltysulis hue hi was found on a pig and Uhipiceplialus 
sanguineus on a leopard. 

Dr. Wilson, in forwarding specimens of Glussinn palpalis and Chrysups silacea, 
wrote : — "These two flies are very common in the station. Doth were caught in 
the dispensary. The Chrysops is a vicious biter." 

Dr. Macdonald has also kindly supplied the following notes : — 

“ Sand-flics (Cnlicoides yruhami) arc a very great |>est in this station and bite 
severely from 4.50 p.m. until dark. They also bite in the morning, but the 
number then is very small compared with that at evening-time. After one lias 
bitten a well marked wheal is left, which itches intensely for a few minutes, and 
sometimes the itching lasts for several hours, though of course less severe than 
that of the first few minutes after the bite. In April they first became troublesome 
and are at their height now (August). There is a small spring, about SIX) yards 
from the bungalow, ami from about 4.30 p.m. they are very troublesome there. 
They are not so numerous at the bungalow, but still extremely troublesome, about 
10-15 settling on one in five minutes. Clearing and drainage of the land around 
the bungalow seems to have bad no effeet in the reduction of numbers. 1 he 
native name for them is “ Atita," One European who lived here was perfectly 
indifferent to them and they caused him no annoyance whatever.” 

Goats, sheep and pigs seem to thrive ipiite w ell at Hondo, hot horses all die 
soon after importation. Leopard, bush-cow and several varieties of antelope are 
to be found in the vicinity of the station. 

From Ikpe, about 20 miles from l’ende, Chrysops silacea, Jlippocenlrtim 
trimurulatum, Culex dutlmii and Mansoniuidrs nuiformis have been recorded. 



179 


research nr British west aebica. 

(4) Abakaliki, Ogoja and Obudu. 

These three districts hare only very recently been opened up, and practically 
nothing is known cither of the physical features of the country or its fauna. 
According to the official report for 1910 the country is for the most part covered 
with grass and small* trees ; there is very little bush, and that only along the 
rivers and streams. Cattle, sheep and goats are to be found in fair numbers. 
Horaes arc often brought in from the north and north-west but inevitably die in 
the wet season. Elephant are said to be plentiful in the north, while leopard, 
bush-cow, kob, and duiker are fairly abundant, The district of Obudu has been 
in the hands of the Civil Authorities only since the end of 1909. 

Otjtja . — “ The district is divided by the Auja River : that part of the district 
on the left bank of the. river is broken and hilly in parts. There are patches of 
thick bush, chiefly on the river and creek banks ; the remainder is grass country 
covered lightly with short stunted trees. This part of the district lias numerous 
permanent streams running through it. In parts the country is very stony, 
chiefly ironstone and hard sandstone, with grey granite in the eastern part of the 
district. On the right bank of the Auja River, the type of country is totally 
different from that on the left, it being for the most part open, level, grass country, 
the only bush being that around the towns, and a little on the banks of the river and 
streams. Although the country is so flat, it is well watered by permanent running 
rivers, the largest being the Onwu. The grass in the wet season grows very high. 

“ The live-stock arc cattle (a small breed), sheep, goats, swine, dogs, fowls and 
ducks. Horses are reported to be bred in the Munshi country, 1.5 miles north- 
east of Ogoja. The few horses already brought into the district appear to do 
well, although the tsetse-fly is very prevalent. 

Wild auimals aro plentiful, viz. : — bush-cow, hippopotami, water-buck, cob, 
crocodiles, porcupines, a large variety of small autcloi>e, hares, leopards, anti civet 
cats. Elephants and rhinoceros arc reported to be in large numbers to the east 
of Ogoja, nlxmt 25 miles distant, which forest is said to bo teeming with big game 
of all sorts." 

Mr. M. H. Corsollis, the District Commissioner at Ogoja. writing in November 
1910, said that Imth (!. pnlpulu i and (S. mnrsiliws hail lieen found in the district, 
lie also added that lioth horses and dogs had died of trypanosomiasis and that 
trypanosomes had been found in the Mood of these bv the District Medical 
( Ifliccr. 

(5) The Cross River, 

Ih'ih . — The cotmtrv to the north and north-east of this district is well-watered 
and eoverod with dense forest : to the west it is undulating and covered with 
grass ; to the south and south-east it is hilly with numerous farms in the valleys. 
Tlic whole country alsutuds in game. Elephant, leopard, hush-cow, water-buck 
and kul) are very common, while in the l iver liippojmtami, manatee ami crocodiles 
arc plentiful. 

During my stay at Ikom I saw many trees, especially “ Flame of the 
Forest" (Flawbui/in regia), damaged by the larvae of I tootles. These species 
have been identified as Cnplnps fnsra (Fam. Lamiidae) and hu/ria sp. (Earn. 
liAliiUIDAEg 
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In addition to the species of blood-sucking flies obtained by the writer, 
Dr. \V. S. Clark and Mr. E. Dnyrell have sent a number of species, and the 
following list has been compiled from these sources. At Obokum on the Cross 
River, near the German frontier, Tabanns besti, T. marmorosus , T. ubscurehirtus , 
T. riificrus and T. secedens are common : while from Ikom station the following 
species have been recorded : — Glossina palpalis. G. fusca , G. tabunifurmis, 
G. taehinvides , Subjutnyonia yrahumi , sp. n. (see p. > ), Tabanus fasciolas, 
T. ohscurissimus , T. rufients , T.taeniola, Chrysops silacca, flaemutopota cordigera, 
Hippocent rum trimacnlatuin, Mansonioides uniformis and Myzumyia costabs. 
Rhipicephalus sanguineus is very common on the cattle, sheep, goats and dogs. 

I traversed the whole of the Cross River from Ikom to Calabar by launch and 
obtained an enormous number of biting flies by this menqs, The accompanying 
photographs (PI. IV, fig. 2 and PI. V) will serve to give some idea of the 
nature of the banks of this river during the dry season. In the rainy season 
the level of the river ascends to the top of the banks, a distance of over forty 
feet in some places where the river is narrow (PI. V, fig. 2). 

The portion of the river between Ikom and Obubra was undoubtedly the worst 
haunt of Glossina pulpttlis seen by me in Southern Nigeria, and is comparable 
only with the Bintang Creek in the Gambia." Besides this species the 
following were also abundant : — Tabunus fasciatus, T. rujicrus , T. taeniolu and 
T. coinlustus. 

Obubra. — Southwards from Ikom is the district of Obubra. It is very hilly 
and full of deep ravines, stony in places, but fertile, except in the Ikwe country, 
which is very swampy. Cattle, sheep and goats are kept by the natives, and a 
few horses exist near the northern boundary. The game is very similar to that 
at Ikom. In and around the station of Obubra the following species of blood- 
sucking flies have been caught Tabanns fasciatus , Subjurngoniu yraruti, Ilaema- 
topota cordigera, Mansonioides unifurmis , Myzumyia fnnrsta and if. rostnlis. 
Rhipicephalus sanguineus is very troublesome to cattle, sheep and goals. 
Between Obubra and Afikpo the following species were caught on board the 
steamer : — Glossina pulpitis, Tubanus fasciatus, T. seerdnts. T. tnciiiolu and 
T. thoraeinus, while near Ediba Beach Tabanns cumbustus and T. besti were 
obtained. 

Afi hpo . — The district of Afikpo is situated on both banks of the Cross River. 
On the left bank the country is thickly forested, but on tile right it is open, 
grassy and very undulating, gradually merging into the rolling grassy plains and 
hills of Okigwi. On the road from Okigwi to Afikpo, Glossina palpalis was 
caught at the Iziarka River; between this river and the town of Eke-Ada the 
same species was encountered along with flippomdrum trimmulatum, while 
between Eke-Ada and Afikpo only the latter species was seen. 

The station of Afikpo is situated on a high hill over a mile from the river. 
At the base of this hill there is a large swamp which is a powerful local fetish. 
This swamp is a pestilential breeding-place for mosquitos. Some difficulty has 


• Bull. Km. Res. II, pt. 3, r . 209. 
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been experienced by the authorities in having this area drained or filled in, and 
the native feeling is so strong that for the present the idea has to be abandoned. 

It is to be hoped, however, that soon this prejudice will be overcome, to the 
lasting good of the European quarter. This station has the unenviable repu- 
tation of being almost, if not quite, (he most unhealthy in Southern Nigeria. 
The present situation of the European bungalows is in the direct line of the 
prevailing wind which blows over the swamp mentioned. The bungalows are 
continually infested with mosquitos, and the following species are extremely 
abundant: — Myzomyia fiinetta, M. rmtalis, ifanxonmdes uaifnrmis, Cnlcx yruhami 
and Culiciomyia nebuloM, 

On the steamer between Afikjw and Itn numerous specimens of the following 
species of blood-suclcing flies were obtained : — Glomtut pnl/uilin, Tabuuus 
fasciatns , T. neceJcHs, T. unciulis, T. taeniola and thorariuu *. At the town 
of Itu Chryso/is sihicea , Tahanus secedais and Glossiua pal/mUs have been 
caught. 

Arn- Chukii. — Nearly the whole of this district is undulating ami broken, and a 
large part of it is under water during the wet season. On the right hank of the 
river the hush is thin and there is a fair amount of cultivation, but on the left the 
hush is much more dense and the country is practically uninhabited. Goats are 
almost the only domestic animals kept, and game is scarce. 

t'yo . — South of Aro-(’huku is the district of Uyo. The centre is flat, the east 
is hilly, but towards the west the country is o|ien and extensively cultivated. 
The hush contains many oil-palms ; it is very thick on the banks of the river and 
creeks and in the west and smith-west portions of the district. There are no 
horses and cattle : sheep and goats are scarce : none of them are bred systemati- 
cally. Hippopotami and crocodiles are to be found in the river, but inland there 
are only a few harnessed antelope, leopard, pig, wild cats and monkeys. 

From Odilt on the left bank of the river Tahnaus siilmiiyuMun and T. nhsrure- 
Hinmtus have been recorded. 

Ciilalmr. — The whole district is hilly, hut (here are no very marked ranges. 
Thu country is densely covered with forest, thickest in the north-west near Uwet, 
and least in the north-east or Akpaboyo country, where there is a considerable 
amount of cultivation. In the southern )>art, towards the German frontier and 
the sea, there is an extensive mangrove belt intersected by numerous creeks. 

The town of Calabar is large and iuqiortaut : it is the headquarters of the 
Eastern Province and a busy seaport. The only Tabanids actually seen within 
the precincts of the town were T. imofc and Chrysoys sihuea, and though (he 
number of different species of mosquitos was comparatively large, the actual 
number of individuals was far from excessive — a fact which says much for the 
systematic prophylactic measures inaugurated by the Senior Medical Officer. 
The following species were obtained : —My:nmyin rmlalit, Cnlrx insiyin\C. rimn, 
Citlirwmyin nrbitloui , (hhlrroluftit tiomrsUcua and F/ihly* so/ sujo/kihis. The 
occurrence of the last-named species is remarkable, as, prior to this, the only 
other locality from which it has been recorded is Entebbe, the capital of 
Uganda. 
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Glussina jtalpalis is frequently met with in Calabar ; this is due in great part 
to the large amount of dense hush on the face of the elifl separating the town 
from the river. Dr. Chichester has time and again condemned this and urged its 
removal, and it is to be hoped that soon this will be accomplished. 

Capt. Rojas of the Southern Nigeria Marine captured several specimens of 
Tabunus sea-dens, and T.fascialas during ft trip up the Calabar River to II wet, 
and informed me that both these species are everywhere abundaut on the river. 
Tabunus camhuslus has also been recorded from Uwet. 

During my visit to this region, I had an opportunity of examining both the 
Ileushaw Creek, which joins Calabar and the Kwa River, and also the Ikang 
Creek, which leads through to the German frontier. Both these creeks arc very 
narrow, in fact, it is difficult for a small launch to turn in either of them ; the 
ground is muddy and the vegetation is dense ; the air is musty and damp ; and 
altogether they are pestilential passages. In Hcnshaw Creek Tabunus lemlciis, 
T. besti, aud Glussina palpalis were a source of great annoyance, while during the 
day in the Ikang Creek the same three species, together with Glussina caliyinra, 
kept one continuallv on the alert. It tvas my misfortune to have to anchor in 
the latter creek over-night, and never did I see such swarms of mosquitos 
( Myzamyia costalis). From five o’clock onwards, these attacked unrelentingly, 
and as the launch was small, it was impossible to have one’s bed put up early. 
Consequently, every attempt to do so and at the same time exclude mosquitos 
ended in absolute failure. It is no exaggeration to say that there were thousands 
of these in the small cabin persistently throughout the whole night. The fact 
also that an anchor-light was essential attracted more and more, and the native 
sailors, who are generally oblivious to a reasonable number, spent the whole 
night, like the writer, moving about and trying, though unsuccessfully, to reduce 
the number of voracious onslaughts. 

The following are some further records of blood-sucking insects from the Cross 
River area : — 

At the mouth of the river — Tabunus ubsairchirtus. 

Stubbs Creek — Tubanus switilis and Chrysnps silueea. 

Awa Creek — Chrysnps silacea. 

At Ndogolai — Chrysnps dimidiala. 

I)r. R. W. Gray has also sent specimens of Culicuidrs yrnhami, PhlehaUmnit 
ihibnsriji and Simnlinm dumnasum , from the Cross River region, hut without any 
definite data or localities. 

(fi) Oban. 

This district lies to the east of the (Toss River, at the foot of the Kamcrmi 
mountains. In physical characteristics it is quite different from any other region 
in Southern Nigeria, and on tins account, and also from the fact that it is the 
meeting-place of th : great Congo Forest with the belt which stretches up the 
West Coast, the iauna is peculiarly interesting and would well repay investigation. 

Unfortunately, .the writer was unable to visit this region during his tour in 
Southern Nigeria, but the following description is based on the official report for 
that colony, while, for the few insect records, we are indebted to Mr. •). H. •). 
Farquhar, Provincial Conservator of Forests in the Colony. 



RESEARCH IN BRITISH WEST AFRICA. 18^ 

u Th$ district is a mass of hills, interspersed with valleys, ravines and rivers. 
Everywhere loom up the granites, schists and gneisses of the ancieut Oban 
rocks, rising 3,000 feet high, some of them extraordinarily picturesque and 
grand for their size. Except to the south of Oban there is hardly a level spot. 
The main water-shed stretches across the country from cast to west at about the 
latitude of 5° 30', north of which the streams flow into the Cross River, and to 
the south combine to form the Calabar, Kwa and Akwayafe Rivera. Many of 
the largest rivers rise on opposite sides of the same hill, such as the Calabar and 
the Kwa, the Akwayafe and the Akarrarn. None arc navigable within the 
district except the lower reaches of the Kwa. With the exception of the village 
clearings and a few farms, hidden away here and there, th6 country is covered 
with dense forest — the Ekoi Forest. 

a The rainy seasou lasts from May to November, and the annual rainfall is 
exceptionally heavy, probably well over 150 inches. Travelling in the northern 
parts is arduous owing to the rockv ground and to the fact that the paths go up 
and down over hills 1,000 and 2,000 feet high. 

“ Hunting is the chief occupation of the people. The men are splendid hunters 
and many of them devote all their time to the chase. Each town has its own 
special part of the bush reserved for its inhabitants.’* 

The district abounds in game of all kinds. Elephants roam about in large 
herds, especially in the rainy season, generally retiring to the Kameruns in the 
dry season. Lions arc said by the natives to come sometimes down as far south 
as this in pursuit uf game ; leopards arc everywhere. The forest is full of bush- 
cow, watcr-bullalos, wild pig, many kinds of antelope, such as the harnessed 
antelope, the smaller bush-buck, the black-hacked and yellow-backed duiker, 
baboons, etc., etc. Malaria, elephantiasis, and dysentery are very common. 
The only blood-sucking insects so far recorded from this region are Chrysaps 
silrireti , Telia II us jasciahts , T. nlisriirrfuimitux . Glnssiua fuscti and G. Uihuui- 
formis, in addition to a new species of TahaiiHs not yet described : but this is 
undoubtedly far short of the actual number. 

A systematic examination of this region would certainly reveal many rare 
species, in fact, from the five recorded above, one. T. olisrurc/uinatus, has not 
been recorded from elsewhere in Southern Nigeria, while the only other locality 
in which G. tiihanijannis has been found is Ikom. which is part of the same 
topographical unit. Here we might expect to find an intermingling of the true 
Congo forms with the undoubted Coast forms. 

IV. Recohiis <if lli.onn-sucKixo Insects and other Arthropods 
from Southern Nigeria. 

The records of the various blood-sucking insects and ticks found in Southern 
Nigeria have been detailed in (he preceding pages in connection with the different 
regions discussed. At the same time it is considered advisable to tabulate these 
in their orders and families, as hitherto no romplete list has boon attempted. It 
will be seen from this list that our knowledge of the species of this region has 
considerably increased, even since the publication of Austen's “African Illood- 
Sueking Flies” in 1900, while a study of the narrative in this report will 
serve to show the enormous advance made in our knowledge of the distribution 
of the various species. 
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It must not be supposed that this list by any means exhausts the species to be 
found in Southern Nigeria ; in fact several forms at present await description 
and undoubtedly many more will be found, especially perhaps in the north and 
east of the Eastern Province. Further, it must be noted that much has yet to 
be learnt as regards the distribution of all the species here recorded ; in fact, 
in most cases the records are so scanty that it would be inadvisable to enter into 
any discussion as to their general distribution. It is to be hoped, therefore, 
that this list may be taken only as a guide as to what has been accomplished and 
that the narrative may help to show how inadequate our information is, and so 
stimulate others to collect even the most common species from every available 
locality, in order that evimtually we may be able to map out the distribution 
of each. 

Order DIPTERA. 


Family Ccucidae. 


Aedomyta catastka, Knab. 

BttitkdtieUa luieolateridit, Theo. 

Cut ex tinntdioris, Theo. 

„ const niilis, Newst. 

„ deanu, Theo. 

„ duttoni, Theo. 

„ grahami, Theo. 

„ ffuiarti, Blanch. 

,, insignis, Carter. 

,, inridiosus, Theo. 

„ ormiothorac'*, Theo. 

,, pntina, Theo. 

,, quasigelidus, Theo. 

„ rinui, Theo. 

„ thtdaxsius, Theo. 

.. li gripe*, Gr. var../<**'w, Theo. 
unicitlntus, Theo. 
zombaensi*. Theo. 

Ctdiciomyia nebulosa, Theo. 

Eretmopoilites inormtus, Newst. 

„ leucopns, Graham. 

fpiiitfpifriltidit*, Theo. 

Flodge**(t Sfingniitis, Theo. 

Ingramia nigra, Theo. 

„ unitor mi*, Theo. 

M<ins< amides nni/onni*, Theo. 

MicraetU* ittron*picn“*ns, Theo. 

Mimomyii.i mi mo my i at or mi*, Xewst. 
„ plumosn, Theo. 

Mmidns nntcidns, Karscb. 

Myzomyin costal is, Iioew. 


Myzomyin funesta, Giles. 

„ marshalli, Theo. 

„ pUeh/ordi, Power. 

„ udi y Theo. 

My.orhynchu* maaritinnnt, Gr. 

„ qndudis, Theo. 

„ undtrosux, Theo. 
Xyssorhynchu* phanxotitt, Theo. 
Oi'ldr ratal tot cniiginnsus, Grab. 

„ domestica*, Theo. 

„ irritant, Theo. 

„ longipalpi*, Grilnb. 

marshalli, Theo. 

„ mgeriensit, Theo. 

nigrieephnlus, Theo. 

„ puHi'tothnracit, Theo. 

ftrynmyia atricana, Theo. 

„ apiranrgentea, Theo. 

fasciola, F. 

,, luteocephaia, Ncwst. 

„ stiffen*, Wied 

i Taeniorhynchus annetti , Theo. 

„ aurites, Theo. 

erisluU m, Theo. 

„ mftaUu u*, Theo. 

ToxorhymhUss bred jml pis, T'leo. 

| IJrunnUienia unnulata, Theo, 

,, halfmri, Theo. 

„ f terulsocspkala, Theo. 

„ mnshonaentis, Theo. 

„ mayeri, Edw. 


( Jh ry sop s dimidiate, Wol|». 

*1 longirornis, Mac<|. 

M xiltne.it, A u»t. 
Ifaemalopota cordigera, Bigot. 
„ dm. ra , Walk. 

,, tenuicriis, Aust. 


Family Takanipak. 

Hijytocenlntnt Irimandntum, Newst. 

„ trreicofor, A list. 
Hhinumyza sliytvlans, Anst. 
i Subpangonia yraroti , 8urc. 

; ,, grafutmi, AuM. 

Tabanus argenteus, Sure. 
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Family Tabani dae— cnnt. 


Tabanut besii, 8urc. 

„ bigutUttug, Wiod. var. crocetu , Sure. 

„ hillingtoni \ Newnt. 

„ coinbuxtu*, Big, 

„ ditaeniatut, Macq. 

„ fasciatus, F. 

„ hingsleyi , Ric. 
t1 laverani, Sure. 

„ marmoromis , Sure. 

„ obtCHrefnmatus, Sure. 

„ obscurehirtus, Ric. 


Tabanm jHir, Walk. 

„ plulo , Walk. 

„ qwvlrmguotus , Ric. 

,, ruficrus, P. de B. 

„ secedettf, Walk, 

„ WKta Us, Walk. 

„ subangastus, Ric. 

„ taeniolft, P. dc B. 

,, thoracirtUK , P. de B. 


Thm 


williams/, Aust. 

■mu stOMra aktea, Grunb. 


Auchmeromyia luteola , F. 
Cordylobia anthropophaga , Grunb. 
G lot shut mUginea, Aust. 

„ fusca, Walk. 

„ longi/talpis. Wied. 

„ medienrum, Aust. 

„ nigrofusca, Newst. 

„ pallicera, Bigot. 


Family Muscidae. 

Gloesina jtalpalis , Rob. Dear. 
„ tabani for inis, Wcstvr. 

„ tachiw/uUs, Westw. 

Stnmorys brumipet, Griinb. 

„ calcitrans, L. 

„ nigra, Macq. 

„ omega, New«t. 


Family Cm honor hue. 

C'alicoides distinct ipemis . Aust. i Cemtopogon casta w: us, Walk. 

,t grahami, Aust. j „ inornaii/wnnis, Auki 

„ milttei, Aust. 

Family Sdh'LIHiae. 

SimtUium damnnsu/n, Then. . 


Family Pstciioiuoae. 

Phlcbolomus dubosaji, Ner.-Lera. 

Family Hiitobwipae. 

llipjmboscn maadata, Leach. 

Order SIPHONAPTERA. 

Family Pi limpae. 

Qotoccph/Uus anti*, Curtis. | AVn o/n/ylh fmuilirnsi*, Baker. 

X aiojtfi/Uu rheopi*, Roths. 

Family Saiux*wvi.lidae. 

Dermatophilns ixntU att*, L. | E^hidnophagi gullttutcea , Wcstw. 


Order AXOPLURA. 
Family Haematopikidae. 
Linognathus a/ricniuu, Kell. A* Paine, 


Cimcx rotundatus, Sign. 


.1 mblyomm* nuWtlli, Don. 

,, rariegntwH, F. 

lionphiluA (Woloraht*, Koch. 
IhicmaphymlU latch i, Aud. 

„ parmotn , Neum. 

Hyalomma aegyptium, L. 


Order RHYNCHOTA. 

Family C nun dae. 

Order ACARI. 

Family IxomiuK. 

HhifHcrphalut near ei, Warh. 

,, mngnintu-*, Latr. 

„ ximjmmi, Xtlll. 

„ simus, Koch. 

sulailut, Nauru. 
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V.— Insect-borne Diseases in Man and other Animals. 

Malaria. 

As in ail West African Colonies, malaria is by far the most prevalent 
insect-borne protozoal disease, but owing to the free use of quinine and 
prophylactic measures, such as the adoption of mosquito-nets and mOBqnito- 
proof rooms, and also more sanitary conditions, which tend to reduce the 
number of mosquitos, this disease does not now account for nearly so many 
invalidiugs and deaths as formerly. In spite of the length of time since the 
connection between Anopheliue mosquitos and malaria was established, it is 
surprising how little is still known of the actual species which are implicated 
in its transmission in Africa. A fruitful line of research, and one by no means 
difficult to accomplish, would be the wholesale dissection of the various species 
of Anophelines found in each and every district, in order to ascertain which 
species, and what percentage of specimens, contain sporozoits of the malaria 
parasite. 

Yellow fever. 

There is still some difference of opinion as to whether this disease is actually 
endemic in West Africa, but that it docs exist in that region there is now no 
doubt, and further, it is becoming mure and more evident that it has a strong 
hold. The number of cases among the native population is very small, but 
among Europeans it is relatively very heavy. Southern Nigeria has not suffered 
so much as the Gold Coast, Sierra Leone and the Gambia, but two cases occurred 
iu Lagos in July and September, 1910, in which the symptoms were strongly 
indicative of this disease. The degree of immunity of the natives is still a 
matter under discussion, and whether the children harbour the parasite, ns in 
the case of malaria, is absolutely unknown. It has been shown, but not in 
West Africa, that this disease is transmitted by Stegomyia fasciatn, but there 
is no evidence to justify our supposing that this is the only transmitting agent. 
In another section I have discussed briefly the distribution of Sttyomgiu in 
Southern Nigeria. 

With the continual intercourse of natives between the various West African 
colonies, there is a constant risk of this disease spreading, and it may l» 
that many natives harbour the parasite without themselves showing any 
symptoms of the disease : if so, the risk to Euro|>eaiis is very much greater. 
Since it is known that the disease is transmitted by Sltyomyia fnsciata, and that 
this species is so common all along the coast, and when the number of 
European deaths from this cause during the past year is recalled, it is surely 
not too much to say that every effort should lie made to diminish the number of 
mosquitos. It is gratifying to note that the Government of Southern Nigeria 
has not been behind in this work, and that recently a quarantine station has been 
erected in one of the side creeks near Forcados, away from the beaten track. 

Sleeping Sickness. 

This disease .seems to be far from common in Southern Nigeria, Several 
doubtful cases in natives have been recorded, but not within recent times lias 
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there been anything like an epidemic. One European, however, contracted this 
disease in the Cross River region. It might be well to remember, however, that, 
should any cases be found and it be considered necessary to isolate them, no 
region could be more favourable for such a camp than in the northern part of 
the Western Province near Shaki, because from this region no G. /. lulpalis has 
been recorded nor is it likely that it exists there. 

Elephantiasis. 

This malady is not infrequent in the Colony, but what insect or insects arc 
implicated in its transmission is entirely unknown. 

Calabar Swelling. 

This disease was first described from Southern Nigeria and, though not fatal, 
causes very great suffering. Several Europeans, especially those in the coast 
region, have become infected, but by what species of insect is as yet unknown. 

Trypanosomiasis of Stock. 

This is everywhere to lie found. Except in a very few places, and then only 
by careful supervision, is it possible to keep horses in Southern Nigeria ; sooner 
or later they succumb. Cattle do not die off so quickly, but it is hardly 
possible to find an animal not infected with trypanosomes. The mortality from 
the disease itself is practically nil, as the natives kill and cat all animals as soon 
as they show very advanced symptoms. Interesting in this connection is the 
fact that in a very few districts there is a small breed of cattle, mentioned 
elsewhere in the report, which is said to lie immune to this disease. 

Piroplasmosis. 

This disease, so far as 1 could learn, is almost entirclv confined to dogs. 

Plague. 

Though occurring both sjKiradieally and in endemic form in the Gold Coast, 
plague has not yet been recorded from Southern Nigeria. It is interesting to 
note, however, that the writer obtained a plague flea (A rnopst/lla clunpis) from a 
rat ( Mas ruilus) captured at Eagos. This fact should not l>e overlooked, and it 
is desirable that measures for the wholesale destruction of rats should Ik* 
encouraged, localise, in the event of the disease being once introduced, there is 
reason to believe that the factors exist for its distribution. 

VI.— The Distriiictiok of Glossina. 

Altogether nine sj>eeies of Glvssinn have been recorded from Southern 
Nigeria, the largest number found iu any one British colony. These lioloug to 
all the four groups described by Austen in his “ Handbook of the Tsetse Elies.'' 
The following notes will serve to illustrate the main [mints in the distribution of 
the various S|>ecice, though it must lie remembered that the records at present 
available are far from exhaustive. The accompanying map will show in a more 
coucrcte form the general trend of the distribution. 
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(a) G. palpalis-group. 

Belonging to this group there are no fewer than four species found in Southern 
Nigeria. By far the most widely distributed of these is G, palpalis, which 
may be said to follow all the ditferent river systems. This, however, is not 
surprising when it is remembered that, no matter how widely separated are the 
origins of these river systems, they are all linked up along the coast region by a 
series of lagoons and creeks. In the Western Province this species has been 
found on the Yewa River, and probably extends to Mcko and beyond. It also 
occurs in the lagoons near Lagos, at Agege, and further north on the Ogun River 
near Aro. Further east, it has been recorded from the basin of the Oshun River, 
at Oshogbo, while in the same system it has been found between the Oshun and 
the Oni Rivers, at Ilesha and elsewhere in this district, and also on the Oni River 
itself. It may lie said to be ubiquitous in the Niger system and especially 
abundant in the delta — while extreme records in this area are Benin City and 
Agbor. It is also found in the basin of the Imo, for example at Beude and 
between Okigwi and Afikpo ; moreover it is everywhere abundant in the Cross 
River area. 

It is interesting to note that in the Niger delta region the specimens belonging 
to this species, as at present known, are rather darker and larger than the typical 
forms, while these diminish in size and become much paler in colour north of 
Aboh and Onitsha. 

Glussina tac/unoiiles has been recorded from only two places in Southern Nigeria, 
namely, Ikom and Bendc. It is extremely common in Northern Nigeria, and the 
record from Ikom is not surprising, hut its occurrence at Bendc would seem to 
indicate that it may be found more commonly in the Cross River basin than is 
supposed. 

Glosuna cnligineu. This species, only recently described, has l>cen recorded 
from comparatively few places, but these are so widely separated that it will 
probably be found to occur along the whole of the coast belt. As will be seen 
from the map, it occurs on the Yewa River, Oni River, Niger Delta, Kwa-Ilm 
River and the Cross River. So far, this species has been found only in this 
Colony. Nothing is known of its habits or life-history beyond the fact that it is 
a ferocious biter. 

Glossinu pallkern is one of the rarest of the West African species of (Sluisiuu. 
A single specimen taken by the writer at Benin City, in March, 1910, is so far 
the only record from this Colony. 


(b) G. morsi tans- group. 

Of this group only one species, G. hngipulpis, is known from Southern Nigeria. 
Although G. iulmwmitan> is very common in Northern Nigeria, it is not found 
so far south as this Colony, but if the Shaki district were examined, it is 
possible that it would lie found there. 

G. Imgipiilpis is known to occur in Southern Nigeria, in the drier |«trts of the 
northern districts of the Western Province, and also in similar situations in the 
Central Province. 
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(') G. fusca-group, 

Three species belonging to this group are represented in Southern Nigeria. 
The only other species so far attributed to this group is G.fttscipleuris, of which 
only the type specimen, from the Congo Free State, is known. 

Glotsina futcu is most common in the hilly regions of Ilesha and Oban, but has 
also been found on the Ycwa River and at Bende, while a single specimen was 
taken by the writer at Y aba, near Lagos. This species has been recorded only 
once from Northern Nigeria, and that from the Kablia Province, which borders 
on Southern Nigeria. 

Glossinn nignjuscu has been found only on the Oni River, but, as in the case 
of G. ealigiuea, its distribution probably extends along the lagoon-delta area. 

Ghssina tahaniformia has been recorded from only two localities in Southern 
Nigeria, namely, Ikom and Oban, lsith in the Cross River liasin and at the foot 
of the Kameruns. 

id) G. brevipalpis-gTonp. 

The only species lielonging to this group which occurs on the West Coast is 
G. medicnntm ; it has liccn recorded only once from Southern Nigeria, namely, 
from Asaba. The other two species, G. breripalpis and G, lungipennh, are 
jieculiarly East African forms. 

These few notes refer particularly to the distribution of the various species in 
Southern Nigeria, but I should like here to add some remarks on the general 
distribution of some of these species in Nigeria as a whole. For this puqiose the 
general physical configuration, the nature of the vegetation, and the character of 
the climate and rainfall must l>e taken into account. The main characteristics of 
each of these have been given in some detail in this and a previous report, so that 
it is necessary here only to refer to the more prominent features. 

Nowhere in this area arc there any very prominent mountains, and, as those 
ranges which exist are important only in so far as they constitute the various 
watersheds, they may lie considered in a very general way. The most important 
of these is the llauehi Plateau, which so]iarates the Niger-Benue river system in 
Northern Nigeria from- the Lake Chad system. Next, there is a spur of the 
Kameruns, which alittts the boundary of Northern and Southern Nigeria and 
separates the Hemic system from that of the Cross River. In the north-west of 
Southern Nigeria, there is a small range of hills which divides the Niger from 
the series of small rivers in the Western Province of Southern Nigeria, while this 
same range, continuing southwards and eastwards, forms the western limit of the 
Niger system. 

Thus it will lie seen that there are four separate river systems. By far the 
largest anti most important is the Niger-Benue system, which drains nearly half 
of Southern Nigeria and almost three quarters of Northern. In Southern Nigeria 
there is also the Cross River system iu the Eastern Province and a series of 
small rivers in the Western, while in the north-east comer of Northern Nigeria 
there is the system of rivers which drain into Lake Chad. It has iieett noted 
elsewhere in this rejwrt that along the coast region of Southern Nigeria all the 
rivers in that colony are united by a series of creeks and lagoons. Consequently, 
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their insect faunas must constantly intermingle, and it would he surprising if they 
were distinct. The Lake Chad system is therefore the only one which can lie 
considered as topographically distinct from the others. 

It is extremely difficult to express in general terms the distribution of the 
various types of vegetation in this area, but in the coast region the mangrove 
holds exclusive sway, while in Southern Nigeria and the southern parts of 
Northern Nigeria the fresh-water swamp forest is predominant, especially in the 
valleys of the rivers. Further removed from the larger streams, there is a certain 
amount of mixed deciduous forest, while in the north of Northern Nigeria the 
savannah forest, and ultimately almost pure savannah, is found. 

In the south of Southern Nigeria the climate is equatorial, i.r., there is no true 
separation of dry and wet seasons ; in the northern districts, and in the south of 
Northern Nigeria, there is a transition stage between this form and the true 
tropical form, in which the dry and wet seasons are perfectly distinct and of 
almost equal duration. Details of these forms have already been given in these 
reports. 

How far, then, is the distribution of Ghusinii correlated with these phenomena? 
The species to which I would draw attention here are G. pulpalit and G. 
tuehinoules in the p«/p«fo-group ; G. siilmvrsilttns and G. Imit/i/xilpis in the 
mersitroij-group ; and Q.fnsra in the /«.ic«-group. 

Of these by far the most widely distributed is G. jmiIjmHs. This species Is 
ubiquitous along the coast region and follows the course of all the rivers. It is 
especially abundant in the delta area and is found at all parts of the Niger within 
British territory. In the smaller rivers in the Western Province of Southern Nigeria 
it is found at considerable distances from the coast, while it is the prevalent 
species throughout the Cross River, at any rate up to the point where this river 
enters German territory. 

On the Benue River it has not been found further up than Loko, a station not 
far from Lokoja. Consequently, this species exists wherever the rainfall is great, 
where the dry season is not of long duration, where the vegetation is dense, and 
always along the basins of rivers. Where any or all of these factors are lass 
accentuated, the number of individuals tends to decrease, for example, in the 
higher reaches of the River Niger and on the Bcuuc. • 

The conditions which are most favourable for G. pnlpuli/ are, generally 
speaking, most unfavourable for G. turl,in"uUs. Where the country is open, the 
vegetation sparse, the dry season well defined and the rainfall slight, there (!. 
tachinoides is most abundant. Consequently, tins species is the predominant one 
in the region bordering the Sahara in Northern Nigeria ; it is the only member 
of the pn/pu/f's-group found in the Lake Chad area, 

\\ e may therefore consider the dispersion of G. pul/xtlis as coming from the 
south and of G. tuihinoiiles from the north, so that in the intermediate region 
both species occur, and, according as to which of the two sets of conditions 
already mentioned is most marked, there will lie a pre|>onderaocc in the number 
of individuals ol one or other of the species. A comparison of the map which 
accompanies this report with that given for Northern Nigeria will show that this 
is precisely what occurs. 
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Only two species belonging to the morsilans-gtoup occur in this area, namely, 
G. suhmorsitans and G. hngipalpis. The former is confined entirely to N orthem 
Nigeria, while the latter, though fairly abundant in Southern N igeria, is very scarce 
in Northern Nigeria and is found only in the southern portion. Neither of these 
species is so intimately associated with the rivers as G. palpulis, but they are 
found in the more open country, ltroadly speaking, G. submursHans inhabits 
the drier regions whore the savannah forest is predominant, being, consequently, 
similar in habits to G. tachinoidns ; wh ile G. lungipalpis is associated with a moister 
climate and a slightly denser vegetation of the mixed deciduous forest type. 

The distribution of G. futca is almost coterminous with that of G. hngipalpis 
and its habitats are similar. It favours dense vegetation and a moderately 
moist climate. 

I hope in a future paper to deal at greater length with the distribution of not 
only Glatsiua. but also the various species of Tabaxidae and Ci i.i'cidae, but 
these few notes may serve to show along what lines the factors influencing 
distribution may be sought. 

One thing at least is evident from a study of the distribution of the various 
species of Glouina, namely, that cattle and horse trypanosomiasis in Nigeria is 
not associated with one and only one species. This disease is prevalent in the 
Lake Chad area, where only turhinoidef and suhnwrsitans arc found, while it is 
equally prevalent in the western province of Southern Nigeria, where paljmiis 
and hngipalpis are the predominant species. 

In my report on the Gambia* I added a few notes on the bionomics of Glossiua , 
and ns these are equally applicable to Southern Nigeria, there is little necessity 
for again recording them. Further, throughout the present report I have added 
whatever seemed inqiortant as to prevalence, nature of habitat, &e., of Ghstina 
jmlpalis, but I should like to draw attention to our scanty knowledge of the 
bionomics and life-histories of the other and rarer species. 

VII.— Tin: Di.vritnu i ion ok Stkgomyia. 

In view of the connection between this genus of mosquitos and yellow fever, 
it lias 1 icc n considered advisable to recall briefly what is known as to its prevalence 
in Southern Nigeria. Two papers have recently appeared in this Bulletin 
Waring upon this question, so that I do not propose to deal with it at any length. 
The first of these papers was by the late Sir Hubert Boyce, t in which he drew 
attention to the prevalence of yellow fever in West Africa ami afterwards to the 
high percentage of Slnjomgiu Jasriala mosquitos in the coast towns. The second 
was written by Dr. \V. M. Graham,? and gave the results obtained from a 
monthly examination of native domestic water-receptacles at Lagos in 1910-11. 
The total number of receptacles examined was 1,043 and in 96.i of these, i.r., 
92‘5 |ier cent., larvae of Slrgomgia fasriala were obtained. He proceeds to say : 
“It is the commonest species of larva, is widely distributed over the township 

* Ball. Kill. Res. II. (it. 3, pp. lS7-m 
f Bull. Knt. Res. I, pt. 4. pp. 233 263. 
t Ball. Knt. Re*. II, pt. 2, pp. 127 136. 
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and is found in all varieties of water-vessels. It is hardy and not much affected 
by environment, living in both clean and foul water with equal facility. Its chief 
natural enemy in these water-receptacles is the large carnivorous larva of Culex. 
tiyripes var. fusca, Tlieo.” 

In all, five species of this genus have l«:en recorded from Southern Nigeria, 
and it might be well to review the distribution of each of these. By far the 
commonest, both as regards individuals in any one locality, and also in general 
distribution, is S. fatciata, but it is far from probable that the records here given 
are by any means exhaustive for the Colony. So far as can be judged at present, 
this species is most abundant in the Niger delta region. It has been found at 
Sapele, Warri, Forcados, Burotu, Brass, Akassa, Bonny, Opobo and Dcgema, 
and may t>e said to 1 s' ubiquitous in this area. It is almost impossible from a 
mere examination of specimens sent in by collectors to form any reliable estimate 
of the relative abundance of the species as compared with the total mosquito 
population, for collections made at different times of the day give different results 
and a great deal also depends on the situations in which the mosquitos have been 
caught. 

In the Western Province, 6'. fusciula has been recorded from Lagos, Yaha, 
Oshogbo and Ilesha, while in the Eastern Province it has licen caught at Calabar, 
Ikot-Ekpcne and Bende. It should lie noted, however, that at all these places 
considerable collecting has been done, and this may account for the apparent gaps 
in the distribution, and it w ill probably be found, when the fauna of other regions 
is better known, that it occurs all over the Colony. It has recently l>een taken at 
Maidugari, near Lake Chad, in N. Nigeria, and at Geidam, on the edge of the 
Sahara, where the climate and other conditions are extremely divergent from 
those in, for example, the Niger delta. 

Stryomyia nfricana has l>cen found at Lagos, Yaha, Oshoglxt, Forcados ami 
Bende ; fHryomyiu apicuiirymtea at Yalta and Bende ; Stri/omyiu lulcorrpkalu at 
Yalta and Bende : and Strr/omi/iti .myrus at Osboglto. 

It is probablv too sweeping to say that .V. fusriiila is the most common mosquito 
on the coast, because the records based on large collections of mosquitos made in 
Southern Nigeria do not altogether bear this out. As lias been noted, however, 
this may in part be due to the method of collecting, and in part to the time and 
situation chosen for such work. 

The danger is, however, none the less minimised by this, and every effort should 
be made to exterminate the (test. As in the case of other mosquitos, measures 
should lie directed against the larvae. It is now well known that Slegomyia is a 
11 small receptacle ’’ breeder and is not commonly found ill the vicinity of swamps. 
All vessels which might retain water ought lo lie inverted when not in use ami 
stringent efforts should be made to ensure that this is done in native compounds. 
Further, it ought to Ite a punishable offence to have within a compound any 
receptacle containing mosquito larvae of any description. Unfortunately, tins 
offence is not restricted to native quarters, and the servants of Europeans arc 
often offenders in this direction. To supplement this work, European residences 
should be segregated from native villages. In this connection one might mention 
that the town of Lagos is the most flagrant example of the intermingling of 
native and European houses. 
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In conclusion, I wish to take this opportunity of recording my indebtedness to 
all those whose names appear in this report, for their kind assistance in furthering 
the investigation, and at the same time express the hope that this work, so well 
begun by them, may be continued and may also stimulate others to similar efforts, 
so that soon our knowledge of (1) the distribution of blood-sucking insects, 
(2) their habits and habitats, and (3) the diseases with which they may be impli- 
cated, may be such as to form a sound basis for thorough-going prophylactic 
measures, to the everlasting benefit of not only the native population, but also of 
the many Europeans who are compelled to spend a great part of their lives in 
this not over-salubrious Colony. Already much has been done in this direction, 
and the invaliding rate is being reduced annually, but more strenuous efforts will 
have to he made, based on a fuller knowledge of the underlying causes and 
principles. This, in turn, is possible only by continued work along the lines 
indicated in this and similar reports. 

Especially, however, would I express my indebtedness to His Excellency the 
Governor, Sir Walter Egerton, K.C.M.G., than whom no one is more keenly 
alive to the necessity for this work, for the many ways in which he assisted me 
during my stay in the Colony, and for his many personal as well as official kind- 
nesses ; to Col. II. C. Moorhouso, D.S.O., whose suggestions, linscd on an 
intimate knowledge of the Colony, were invaluable in carrying out the work 
expeditiously ; to l)r. W. II. Strachan, C.M.G., the Principal Medical Officer, 
from whom I received every facility and assistance ; to Dr. F. G. Hopkins 
(now Principal Medical Officer of the Gold Coast), for his kind co- 0 [>cralion 
and the many ways by which ho sought to place the investigation on a sound 
liasis ; to Dr. T. F. G. Mayer, whose paper already published in this bulletin 
is a [icniiancnt record of genuine interest ; to Dr. Connal, for bis valuable 
collections and observations and also his personal kindness during my residence 
at Yaba; to Dr. A. W, S. Smythc, in remembrance of many profitable 
excursions by launch in tsetse-haunts ; to the various Marine and Railway 
officials whoso ready co-o|)cration and assistance were everywhere manifested ; 
and to these and other political and medical officers in whose districts I travelled 
and with whom my work brought me in contact for their whole-hearted 
sympathy, the interest everywhere shown, ami much kind hospitality. 
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Map showing peculiar localisation of GLOSSINA TACHINOIDES 
on the R.Wobe, near Geidam, Bornu, N. Nigeria. 
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• l> '^® f 6 " We ’' e " ui,iea - fow l< francolin, pigeons and doves, hombillg, 

nightjars (?), finches, &e. 

7th Nov.— I remained in the fcurimi all day with eleven men. The flies bit us 
freely except for a couple of hours in the middle of the day, when they were 
noticeably scarce. They were at all times very difficult to catch. We did not 
observe one on the ground, nor resting on tree-trunks or leaves. While sitting 
for several hours in one place, it was noticed that sometimes half-a-dozen flies 
suddenly appeared, remained to feed on us for say five minutes, then took to 
flight, and then for a space of ten minutes nr so no flies would be seen, when 
again more would suddenly come on the scene. 1 had six men posted up trees 
at heights varying from 10 to 25 feet, for an hour, and not one of them reported 
having seen a fly, although wc on the ground saw several during that time. 
BO it appears that the flies always keep fairly elose to the ground. 

The method of feeding was ohserved to be as follows 

The fly alighted on the skin of a human licing and remained quite still for 
5 to 20 seconds with its proboscis enclosed in the palpi and held in a line with its 
body. Then the fly adjusted the position of its legs, so as to raise its body, the 
proboscis was suddenly brought down at right angles to the line of the body 
perpendicular to the skin of the man, and at the same time the jialpi were raised’ 
a little higher. The proboscis was then driven into the skin, steadily and con- 
tmnouslj, almost up to the bulb. After remaining thus for 3 or 4 seconds, the 
proboscis was retracted without withdrawing the tip, and again driven in Each 
act of insertion and retraction occupied about 8 to 12 seconds, the rate of insertion 
being much slower than that of retraction. These movements were repeated 
5 or 6 times, as a rule, and at the end of that time the fly was distended with 
blood and took to flight. 

The bite was generally attended by a pricking sensation, hut sometimes there 
was no feeling whatever. Only one bite caused roe considerable itching, which 
lasted into the next day. The flics settled most frequently on the hare backs 
of the men, who were sitting on the ground. They also bit me freely through 
the back of my dark brown *• lmsh-shirt,” as well ns on my hare forearms and 
hands. I saw a few on the shaven heads of the men. 

9th Nov.— Examined closely the edges of the marsh, hut saw very few 
tsetse, and those seen were nearly always under the shade of large trees, very 
rarely m the open sunlight. In several specimens, both male and female, 
caught to-day, distended with blood, I noticed a large bubble of gas in the 
abdomen. The bubble remained uppermost when the fly was slowly rotated 
round a horizontal axis, and also ascended as far as the last segment but one, 
when the fly was held head downwards. 

Spent sornq time trying to see tsetse-flies at rest on the ground, hut did not see 
one in that position. 

10th Nov- Twenty-five flies were placed in one bottle (A), and four in 
another (15), and closely watched. The insects were very restless, rarely 
remaining stationary for more than a few seconds, and constantly rubbing together 
their fore and hand legs. When the flics arc at rest, the distal third of the 
proboscis is often gently bent up and down, appearing above and below the palpi. 
They constantly stroke the head, abdomen, and wings with their leg*, exactly 
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after the manner of honse-flies. When completely at rest, the halteres are 
motionless, but when the hind legs are moved or rubbed together, the halteres 
are moved up and down, slowly enough to be easily followed by the eye. 

On one occasion a fly was seen to feed upon the abdomen of another. The 
biter was a female, the bitten fly a male, which had been on its back for some 
time, unable to rise, and so appeared in a weakly condition, but was not dead. 
The female inserted the proboscis into the abdomen on the ventral aspect, and 
worked it backwards and forwards, never quite withdrawing it, but again pushing 
it in in another direction. While this was in progress, a second fly appeared, 
and uttcinpted to obtain a feed from the same male, but was apparently driven 
off by the female spreading out her wings and legs. 

In the evening the flies were very hungry, constantly feeling the sides and 
bottom of the bottle with the unsheathed proboscis. A bit of fairly dry branch 
of a. tamarind tree, and two leaves of the ebony tree were put into the bottle (A). 
The Hies rarely alighted on the leaves, and only a few settled on the twig. 
One was seen trying to insert its proboscis lietween the bark and wood of the 
twig, the head of the fly being in a tremulous condition, suggesting supreme effort. 

While watching a female at rest on the floor of the bottle. I noticed a violent 
contraction of the alslomcn, starting from the thorax, and immediately a white 
larva was extruded. The fly remained on the spit for a few minutes, and then 
flew away. The larva was quite white, the “tumid lips " being absolutely trans- 
parent, resembling bubbles of water, and in a very short time regular rhythmic 
contractions commenced, starting at the posterior end. The larva was fixed to 
the floor, and could not be displaced by shaking the bottle. At the end of about 
ten minutes, the larva was dry, but was still fixed by the tumid lips, the anterior 
end moving from side to side slightly, {shortly afterwards, it could be displaced 
by shaking the bottle, and passes! into a condition of perfect quietude, exhibiting 
uo movement whatever. 

About 4.30 p.m., the fresh liver of a fowl, attached to a piece of string, was 
lowered into bottle (A). For half an hour the flies took no notice of it, although 
they seemed to be frantic in their efforts to obtain a feed on the floor of the 
bottle. Then one fly, and others afterwards, settled on the liver, waited for a 
minute or so, and then inserted the proboscis into the liver, driving it steadily in 
as far as the bulb, partially withdrawing it, and again driving it in, repeating the 
process as many as 50 times, hut the abdomen did not liecome distended to the 
same extent as it docs when the fly feeds on a human lining. A large amount of 
effort seemed to be necessary in retracting the proboscis, the forelegs being pushed 
hard against the surface of the liver. 

At 5 p.m., six flics were dead, and I saw several flies feeding on these dead ones, 
the ventral surface of the abdomen being chosen as the site for the insertion of 
the proWsois, the dead fly lying on its back. 

Later in the evening, 1 saw a larva deposited on the twig in the bottle. The 
larva was born tail-first, «>., the tumid lips preceding the head and Wing 
deposited on to the twig, the rest of the body remaining at right angles to it; 
but later the larva assumed a more vertical |msition. This larva never showed 
any movement, and 1 ant inclined to think that it was killed by the last segment 
coming into such close contact with the twig. About an hour later, I noticed 
that four larvae had been deposited on the floor of the bottle. 
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To-day, my boy informed me that he had seen one tsetse in the camp, about a 
mile from the belt. This fly must certainly have been a “ follower.” 

The four flics put into the laittle (11) at 11 a.m., were given no food or water. 
One was a male, and was not distended with blood. This fly was dead at 5 p.m. 
The other three — females, distended with blood — were still alive and strong. 

11th Nov. — This morning, the three flies in lxittle (11) are Btill alive, though 
evidently weak and hungry. They were all dead at 3 p.nt., i.e., after about 
29 to 30 hours of starvation. 

In bottle (A) one more larva bad been deposited during the night, on the piece 
of liver. It was taken out and placed in another bottle, containing an inch or so 
of earth at the bottom, to await development. 

Nine adult flies are dead, the rest active, and feeding on their dead companions 
continually. I saw one fly trying to feed on a larva, hut the larva was always 
pushed to one side bv the tiy in its efforts, so that the proboscis struck the floor 
of the bottle, and did not pierce the larva. Up to the present, 1 have kept one 
fly alive without food for 2i days in a bottle in which I placed sonic water, as 
well as dried leaves and earth. 

The idea occurred to me yesterday to set up a large mosquito net, 8x8x8 feet 
in the kurimi, thus enclosing a portion of the natural haunt of the flics, in order 
to find out where they usually rest. Accordingly, at 7 a.m., we proceeded to 
the kurimi, and set tip the net at a ehoseu spot, so as to enclose the stump of an 
ebony tree, bearing a few small branches and leaves, and we also put in and 
arranged branches of other trees of different kinds. 

One of my boys and I entered the net at about 10 a.m., taking with us a bottle 
holding eleven tsetses which had just been eaught, ami which were then liberated 
within the net. At first the flies flew in all directions, some five or six of them 
alighting on the sides of the net. the others living lost to view for a time, but after 
a few minutes search, we discovered them resting, in an inverted |K>sition, on the 
underside of small branches and twigs close, to the ground. They were always 
on the loithr side of more or less branches, and only occasionally on 

vertical stems. The branches most favoured were those of nlamt J or inch iti 
diameter, and sometimes quite small twigs, but never on leaves of any kind. 
They usually remained seated for a few minutes only, rarely longer than five, 
meanwhile constantly nibbing their fore ami hind legs together, and then took to 
flight again. They were not disturlied hv shaking the branches, even if this 
were done quite roughly. One fly was seen to alight on the ground, after having 
been disturlied from a branch, taking up a position under some dead twigs and 
leaves. Later, a few more Hies were seen on dead twigs on the ground. 

We also took into the net a dead monkey, a guinea-fowl and a small blue bird, 
all of which had just been shot, and these were placed in various positions on tin' 
branches ; hut we never saw a single fly biting them, or even sitting on them, 
though th( flies hit the Isiv and myself several times. Aliout an hour later, 
eleven more Has were liberated within the net. One was seen to sit for a few 
minutes within a bole in the tree-stump. We never saw a fly on thn under side 
of leu rtf, though these were carefully watched ; nor was any fly seen to settle on 
the bole of the tree, except the one that went into the hole, and this did not 
remain there long. 
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We did not see a female deposit a larva within the net, though we noticed half 
a dozen pregnant females on the ground. The Hies did not attempt to feed on 
the juices of the branches and twigs. No particular kind of branch was specially 
selected as a resting place, though, as a matter of fact, I never saw a fly on the 
branoh of a tamarind tree. No flies alighted on any branch which was more 
than 5 feet from the ground, and very few settled above 4 feet. Branches 
between 6 inches and 2 feet from the ground were those most frequently 
occupied by the tsetses, and I soon found I had to lie on the ground in order to 
observe them closely. When dying about the interior of the net, the flics 
generally were about 2 to 4 feet above the ground, rarely higher. I saw 
ouly one fly alight on the roof of the net (about 7 feet above ground), but 
they several times rested on the sides of the net. 

The insects did not seem to lie nearly so timid and easily put to flight when 
on branches, as when about to bite a human being, and it was remarkable bow 
violently the branches had to be shaken sometimes, in order to make the flies 
take to the wing. 

These observations were carried on till about 5 p.m. 

13th Nov. — Set up the net in a sunny spot close to the kurimi at 9 a. in. A 
hoy and I entered the net, taking with us a living monkey, and we liberated 
aliout 30 flies within the net. A dozen of these had Ixcn kept w ithout food 
yesterday, and only about 6 of them were strong enough to fly, the others 
walked on the ground. The monkey at once saw, and ate or pulled to pieces 
those on the ground. Up till 4 p.m., the moukey had Itcen bitten four times, but 

ou each of those occasions it felt the prick of the proboscis, and making 

a grab at the spot, drove away the fly before the latter had had time to obtain 
a meal of blood. One bite was ou the forehead, the other three mi the abdomen 
and sides. One other flv alighted on the monkey, who immediately saw it and 
drove it away. Several times the moukey drove away flies which were evidently 
aliout to alight ou his eoat. 

About 2 p.m., 1 left the Isiy to continue observations in the net, while 1 went 
into the kurimi with eight men, and we had no difficulty in observing several 

flies at rest on the under side of small branches, generally within a foot of the 

ground, and most frequently aliout 6 inches. The highest one seen was 4 j feet 
above the ground. We had to crawl and lie on the ground, in order to sec the 
flics, which always took up jiositions as indicated. A few we saw on the vertical 
stems of young ebony trees, of not more than inch in diameter. We failed to 
oliscrve any fly on the ground, but this was possibly due to the extreme difficulty 
of detecting them in this position. Also, no fly was svi n on a leaf of any kind. 

Later, the monkey was taken into the kurimi. A native and I remained for 
au hour, till dark, with the monkey, which was allowed to climb small trees for 
half an hour, and was afterwards kept sitting quietly on the ground, hut we did 
not see a single tsetse alight ou the monkey, although several settled on ourselves. 

Later still, at aliout 7.30 p.m,, when it was quite dark, we again entered the 
kurimi, and attempted to discover the whcrealsmts ol the flies with the aid of an 
electric lamp, t took ten men with me, hut we did not see a tsetse-fly in the 
space of an hour, nor were we bitten by them, nor did we even hear them on the 
wing, although we shook the bushes violently. I am inclined to think that wc 



200 DE. B. MOlSEK — NOTES OS THE HAUNTS AND HABITS OF GLOBSISA 

did not persevere long enough, and had we had a better weans of illumination, 1 
think we should have seen the flics asleep on the under side of twigs, or possibly 
on the ground. I cannot think that the flies had left the knrimi, as the men 
suggested, or had ascended to the tree-tops, for we had left them in their usual 
position at dusk. 

The following conclusions may be drawn from the foie-going observations and 
experiments. 

(1) Deep shade and proximity to water appear to be the chief factors 
determining the localisation of the flies. 

(2) The natural resting place of G. tuchinoiilcs is on the lower side of twigs 
and branches of undergrowth, under the shade of large trees, at a height usually 
not greater than a foot from the ground. 

(3) They are very restless, and do not usually remain long in one position. 

(4) The flies do not usually travel higher than 4 or 5 feet from the ground, 
and probably never ascend as high as 10 feet. 

(5) They probably do not feed on monkeys or birds, but on ground animals, 
c.< 7 ., warthog, duiker or bushlmck. 

(6) The flies require a meal fairly frequently, and cannot withstand starvation 
(without water) for longer than 24 to 30 hours. In captivity, at any rate, they 
will feed on the dead twdies of other tsetse-flies. 1 am inclined to think, that 
they may feed naturally on other insects, ticks, grass-hoppers, etc. They 
certainly feed voraciously on human beings. 

(7) I am of opinion, that, during the day, the flics arc constantly moving almut 
from place to place within the fly-belt, i.e., in deep shade, ami only for short 
periods rest on the under side of twigs and small brandies, and fierliaps on the 
ground. 

22nd Dec., 1911. — Left Gc’ulam by barge, and proceeded down the liivcr 
Wobe. Found a belt of G. Inchinviiles , about 4 miles from Geidam, on the 
north bank. The Hies first ap)>eared in the barge, and, on going to the bank, 1 
found a few to Ire harbouring in the bushes and long grass on the river bank. 
There was a belt of thick bush about 130 yards back from the river, and I found 
numerous tsetses in this bush. 

24th Dec., 1911. — investigated the river bush towards Bultua, about 16 miles 
eastwards from Geidam. I found two separate localised patches of G. tuckimuln , 
neither of them lieing on the river bank, but bordering on marshes some little 
distance from t|ae stream. 

29th Dee., 1911. — Examined the river bush, west of Jigaje, about 12 miles 
east of Geidam. I found a belt of G. tunhinoulcs on the river liank, probably 
one of those previously marked by Dr. 1’iric ; but the natives of the town told 
me that tsetse have only inhabited this place for the last two years, and were 
never there previous to this. Again the Isclt was very localised, being restricted 
to the thick jungle, formed of shady tamarind trees, ebony trees, and thorns, 
with a fair amount of undergrowth. The flies were fairly numerous in this licit, 
but less so than in the others. 

Ten living specimens were put into a dry I sit tit:, containing a little of the soil 
of the locality, and ten others into another simitar liottle, except that some water 
was added. All the flics in the dry bottle were dead at the end of 26 hours, 
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whereas most of the flies in the wet bottle lived for three days, and the last fly lived 
till the morning of the 3rd Jan., i.c, four complete days, without any food whatever. 

In connection with this, it is interesting to note that I was told by a native of 
Jigaje that tsetse-flies arc in the liabit of settling on the mud, when the river is 
low, and inserting the proboscis to obtain water. I saw this occur several times 
in the wet bottle, but did not observe anything of the kind on the river bank, 
which I watched carefully for some hours ; there was, however, plenty of water 
in the river close by. 

6th Jan., 1912. — River Wobc, near Abari, about 6 miles E. of Geidam. I 
crossed to the north bank of the river in the early morning, and spent the day in 
examining the bush for tsetse. I found lour separate and distinct localities occupied 
by the flies, all being G. lachinoules. None of these lielts were close to the river, 
but bordering on marshes alsiut one-half to one mile north of the river. In each 
case tho flies were congregated in patches of thick shady bush, with a consider- 
able amount of undergrowth, and they were peculiarly confined to these small 
areas, the intervening open bush being free from them. The chief trees were 
tamarinds, ebony trees and thorns. The animals seen were warthog, monkeys, 
gazelle, bushbuck and reedbuck. 

In every instance there was standing water in close proximity. I noted a few 
flics resting on the under side of small twigs and branches close to the ground. 
I did not observe coitus to take place, but some of the females caught were 
certainly pregnant. The soil was dark fissured clay, covered, in the dense 
patches of bush, with liuinus and debris of twigs and leaves. As usual, the flics 
did not follow us far into the bright sunlight. 

A clearing experiment with Glossina tachinoides. 

The following is an account of an cx|>eritiicnt carried out in the fly-belt near 
llcllaraui, referred to above (see Map), the object of the experiment being to sec 
if the cutting down of all undergrowth in the kiirimi would get rid of the flies. 

The clearing of the undergrowth in the kurimi was commenced on 3rd Feb., 
1912, starting from the west end, and working gradually eastwards. When about 
200 yards had been cleared, and the undergrowth piled into heaps, it was left to 
become thoroughly dry till Feb. 19th, on which date the dried heaps were burnt, 
and the ground thoroughly swept, all dried leaves and twigs being thus removed. 
Meanwhile, on Feb. 15th and 16th, about 500 men were employed in cutting 
down the rest of the undergrowth throughout the kurimi, and these freshly-cut 
heaps were then allowed to liecome dry. 

Observations made on Feb. 17lh, 19th and 20th, showed that the mere cutting 
down of ftc undergrowth had made no material difference lo the distribution of 
tho flics. They were still found in the same localities as before, and they did 
not seem to have spread outside the kurimi. 

Of 49 S. .tachinoiihs examined, 29 were males and 20 females ; of the latter 
five wore found to lie pregnant. The larva was squeezed out of the abdomen in 
each case, and it was found that in two the tumid lips were already black, these 
being white in the other three eases. I failed to find any pupae in the soil or 
amongst the debris of leaves : nor did I see any flies go to the river todriuk water. 

Twelve flies were dissected, and examined microscopically for the presence of 
flagellates, but none were found. 
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On 17th Feb. two sheep were tied up in the kurimi for an hour, but no flies 
were seen to alight on them, though we w era. bitten several times. I saw some 
herds of cattle, sheep and goats grazing in close proximity to the kurimi, but 
failed to see a single tsetse on any of them. Several horses were tethered in the 
kurimi, and these were seen to be bitten by tsetses several times. I hope to be 
able to keep these horses under observation. * 

On 19th March I visited the place again, «>., about a month after all under- 
growth had been cut down, during which time the heaps had been allowed to lie on 
the ground to become dry. 

From 10 a.m. till 3 p.m, I took observations*, in the belt. The cut under- 
growth was still on the ground in large heaps, and now thoroughly dry. The 
remarkably small number of flies seen was in great centrist to the large numbers 
previously observed. In fact, only four specimens were caught by 14 men 
during that time, all four bemg males. It was very evident that the flies had 
left the kurimi, or were dead. Later in the day, Several of the heaps of under- 
growth were burnt. <* 

20th March. — From 9 a.m. till noon, I made observations in the kurimi, and 
during that time I personally saw only two tsctsodUes. Twelve men were 
stationed in various parts of the kuritni, and they reported that they had only 
seen two flies, <>., only four flies were seen altogether. Later, most of the 
remaining heaps of undergrowth were burnt. I spent many hours searching for 
pupa-eases, both in the loose earth, and amongst the debris in holes of trees, bat 
without success. ' 

On 21st March, a search was made in. the thick hush to the E. arid S.E. of the 
kurimi, to ascertain where the- flics had gone. Up to 2 p.m., twelve flies had 
been caught, six males and six females, of whiclv two were pregnant. One of 
these extruded the larva after capture, the tumid iips being white. 

Five of these flies were caught sjoder a dense mass of shady trees and creepers 
surrounding a small pond. Unfortunately this particular spot had not been 
previously examined, so that it is impossible to say if the flics had existed there 
formerly or not. The other seven flies were caught at the spot marked by three 
red dots on the map, where we had seen tsetses formerly, so that I do not think 
these flies had come from the kurimi. ' 

In the afternoon a conple of hours were spent in the kuritm, but only one fly 
was seen during that time. It is thus eicar that the flics are uo longer living in 
their former abode, The destruction of the undergrowth has resulted either in 
the desertion or death of these insects, and it would appear, as far as can be 
judged at present, that the flies have died, since, they cannot be found anywhere 
in the neighbourhood. This seeqas to show that the presence of undergrowth (as 
well as shady trees) is a necessary condition in the habitation of G. tachirumkt. 

The next day, a few odd Heaps of undergrowth, which had escaped destruction, 
were set on 6re, so that now the kurimi is absolutely clear of undergrowth, bat 
the tall shady tamariud and ebony trees are still standing. Dried leaves, etc., 
were also swept into heaps and burnt. During the whole of the day not a tingle 
tsetse-fly was seen in the kurimi. 

Geidam, 23rd March, 1912. 
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NOTES ON TINEINA BRED FROM COTTON-BOLLS. 

By John Hartley Duuraht, F.E.S. 

( Published by permission of the Trustees of the British Museum.) 

Enquiries are frequently made through tiie Entomological Research Com- 
mittee with reference to Tinetsa bred from cotton, and as the notes on Geleehia 
i/ossypiella, Sndrs., published by Lord Walsingham in Fauna Hawaiiensis 
[L 731-4 (1907)] are not generally accessible, I have been requested to revise 
these notes and reprint them with additional information on yossypiella and two 
s|>ecios of Pyroderccs. It is quite clear that the Geleehia docs immense damage 
to the cotton, attacking the seeds in the boll, but what damage (if any) is actually 
occasioned by Pyrodcrces simpler , Wlsm. (= yossypiella, Wlsm.), and rileyi, 
Wlsm., is not manifest ; it would seem that these species are associated with 
cottou already injured by damp or other insects rather than themselves being the 
cause of injury. Further information will doubtless Ire supplied now that the 
names arc available. 

(i EL EC III ADA E. 

Uki.kciiia, Hb. 

Geleehia gossypiella, Sndrs. 

(= “The Pink Boll-worm,” Mx-Lfry.) 

Deprrssaria yossypiella, Sndrs., Tr. Ent. Soc. Loud. 3, p. 284-5 (1844)': 
Zool. 9, p. 3070 (1851)’; Swinh-Cotcs, Cat. Moths Ind., p. 716, sp. 4900 
(1889)*; Cotea, Ind. Mils. Notes, 2, p. 163 No. 148 (1893)* 

Geleehia yossypiella, Moyr., Jr. Bomb. N.1I. Soc. 16, p. 592 (1905/; 
Mx-Lfry., Agr. Jr. Ind. 1, p. 49-61, pi. 9 (1906)*: Ind. Ins. Pests, p. 93-6, 
tf. 104-7 (1906) 1 ; Wlsm., Fu. Haw. 1, p. 731-3 and 744, sp. 21 1 (1907)"; 
Mx-Lfry., Ind. Ins. Life, p. 534 and 532 tf. 344 (1909)’ ; Morstatt, Die Pflanaer 
(Zts. Land-Forst. Deutsch. Ost-Afr.) 7, 66 (191 l) w . 

“Dark fuscous brown, the head and thorax somewhat lighter in colour. 
Anterior wings with an undefined round blackish s|tot on the disc a little above 
the centre, awl a fascia of the satire colour crossing the wings a little above the 
a|iex, which itself is black. Under wings of a silvery grey, darker towards the 
hinder margin. Legs and tarsi black-brown, with the joints light. Length 
i-lOths inch. 

“ The larva in the dried state is about 4-10ths of an inch long, largest just 
behind the head, of a dull red colour, with the head dark brown. 

“ The following is an extract of the letter which accompanied the specimens 
' The inclosed is an insect which was very destructive to the American cotton 
which was sown here (Broach), on light alluvial soil. The egg is deposited in 
the germcn at the time of flowering, and the larva feeds upon the cotton seed 
until the pod is about to burst, a little previous to which time it lias opened a 
round hole in the side of the pod for air, and at which to make an exit at its 
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own convenience, dropping on the ground, which it penetrates about an inch, and 
winds a thin web in which it remains during the anrelia state. CurionB enough, 
the cotton on the black soil was not touched by it. The native cotton is 
sometimes affected by it.’ . 

“ In the foregoing extract from Dr. Barn’s letter it is interesting to remark, 
that the cotton grown from American seed is attacked in preference to any other, 
and that the cotton plant when grown upon 1 black soil ’ remains free from injury. 
The former fact may be accounted for by the American cotton being of a 
different species to that usually grown in India, and probably offers seeds which 
are more suitable to the development of the larva.” (Saunders.) 1 



Fig. l.-C Idtehia Stairs. $ (601 i loborc, Italia), x 5.5. 


Larva: in bolls Onssypium spp. I# , feeding on the seeds , I-XU'. 

Hab. AFRICA — Egypt: Damanhour District, larva in cotton-bolls XII, 
ex. 1.V.1912 (F. (’. IFillcuch ) — East Africa*— German East Africa 1 ": 
VVilhelmstal'" — Zanzibar : Dr. IK. M. .lifers, no. 4, 1911. ASIA — India 1 '*: 
Bombay *'* : Baruchi( = Broach) 1 *•"'* ; Surat ‘•‘- , ; S, Gujarat’: PUN.iAB": Lahore, 
“Cotton-boll moth, reared from caterpillars from Lahore” [K. C. Cotes-, 
6010-11 Mus. WIsm. (1176-7 Drnt. Dct. 1894)]*: oudh*": Cawnporc 8 ’, 
Cotton, VI.1893* : Bengal’: Behar’— Ceylon”— Burma”— Straits 
SrItlements” — Philippines : Luzon: Mauda, 1.1903 (IE. SckulUe)— 
JaIpan 8 : (II. J. S. Dryer 70795 Mus. WIsm). II AW All A*— Oahu" ■ 
Honolulu, “ Tineid of cotton (introduced)," “ Highly injurious to cotton 
(R. C. L. Perkins, no. 4 : 1901)’. 

The species varies in the amount of dark suffusion on the forewing*, in some 
specimens the costal area being almost destitute of dark shading. Rip. «!• 
18-21 mm. In the hindwings veins 3 and 4 arc connate or stalked in both Indian 
and Hawaiian specimens. 




TISTEIRA BRED FROM COTTOH-BOLLS. 


205 


“ The young caterpillar is white, with a dark head, and in found feeding on the 
leaves or on the outside of the boll. It docs not immediately attack the boll but 
bores in through the rind when it has fed for a few days outside. It feeds upon 
the oily seeds, eating seed after seed until it has become full grown. As a rule 
one will be found in a boll but exceptionally several attack the same boll. The 
full grown larva is of a white colour, with bright pink spots. The larval life 
varies in duration according to the season but occupies two or three weeks in the 
active period. The fidl grown larva forms a slight cocoon of silk, in the boll or 
on the bracts or leaves of the cotton. The shortest period for the pupa iB from 
fourteen to eighteen days, after which the moth emerges.” ( Muxtcell-Lefroy.) 1 

Although originally described from Indian specimens it is by no means certain 
that yoaaypiella is truly an Indian species, for Dr. Ham’s notes, as published by 
Saunders, 1 indicate strongly tliat the insect was imported with American cotton, 
which it preferred to the Indian species of Gossypium. Swinhoe and Cotes* 
record yoaaypiella from Cawnporc with a “ ? ” — this mark of doubt is misplaced, 
the specimen was correctly determined as yossypiella, Sndrs., the “?” had 
reference to its being wrongly described as a Drpressaria by Saunders. 
(I)urrant and Meyrick have both referred yossypiella to Gelechia, Hb.) 

No special information accompanied this Cawnporc specimen (labelled “Cotton, 
VI. 1883”), but in the accumulation of “Notes on insect pests from the 
Entomological Section, Indian Museum,” published by the late Lionel dc 
Niceville in Indian Museum Notes, Vol. V., No. 3 (1903), we find (p. 183) under 
Kurina fuhia tliat Egyptian cotton was grown on the experimental farm at 
Cawnpore. It is therefore presumable that this specimen of yossypiella was 
associated with imported Egyptian cotton. We also read ( l.c ., p. 183) that: 
“On 4th December, 1893, the Director of Land Records and Agriculture, 
l’imjab, Lahore, sent some pods [bolls] of Egyptian cotton, containing green and 
white insects tunnelling into the |tods. A single moth was bred from these, but 
was unidentified," This bred s|>ccimen was regarded as probably a variety of 
Earius fuhia, but it lias been overlooked that Gelechia yossypiella was also bred 
from these Lahore cotton bolls. Two specimens wore sent to Merton (6010-11 
Mus. Wlsm.) with the note “ Cotton-boll mnth reared from caterpillars from 
Lahore” (Cotes, i.l., 19.11.1894)— these were determined as Gelechia yossypiella, 
Sndrs. (1176-7 Dmt, dct. 1894). It would therefore seem that both the 
Lahore and Cawnpore specimens were imported with Egyptian cotton. We 
have no information as to the probable origin of the Surat specimens recorded 
by Mcyrick* and may therefore assume that their history is similar to that of 
the other Indian specimens. Mr, 1’crkins notes the Hawaiian specimens as 
“ Tineid of cotton (introduced) ” — unfortunately he gives no indication of the 
locality whence it came — and at present we have no evidence that the species 
occurs in America, but a single specimen from Japan (70795, Mus. Wlsm.) in 
a very poor condition would seem to be yossypiella .* 

The suggestion that Gelechia yossypiella, Sndrs., was imported into India with 
Egyptian cotton, and thence distributed eastward receives some support since 
it has been bred in Egypt by Mr. F. C. Willcocks from larvae collected in the 
Lanmnhour District, and in Zanzibar by Dr. W. M. Aders. Specimens from 
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these and other localities, with exact data, are much wanted. The species most 
nearly allied to gossypiella is Gelecbia malvella, Z. (2593 Stgr-Rbl. Cat. Lep. 
Pal. 2, p. 144), which occurs in Central and Southern Europe, the larva feeding 
in the seeds of Althaea and A/a/pa, 

LAVERNIDAE.. 

Pyroderces, HS. 

PyToderces simplex, Wlsm. 

n. Sjn.ssgossypiella, Wlsm. 

Pyroilerces simplex, Whm., Tr, Ent. Soo, Lond. 1891, p, 119- 20, pi. 6, f. 58 
(1891). 1 

Stagmatophora gossypiella, Wlsm., Ann-Mag. N II. (7 8.) 18, p. 178-9 
(1906).* 

Pyroderces gossypiella, Morstatt, Die PHanzer (Zts. Land-Forst. Dqntsch, 
Ost-Afr.) 8, 253(1912)> 

Types J 0 , simples, Wlsm . ( $ 950 ; Q 1049); gossypiella, Wlsm. (rf 400, 016) 
Mua. Wlsm. BM. 

“ Antnnue whitish fawn-colour, spotted with brownish fuscous alxivc. Palpi 
divergent, recurved, slender ; pale fawn-colour, apical joint slightly longer than 
the second, touched with fuscous above the middle and before its apex. 
Haustellum long, clothed with shining white scales throughout, Ileud fawn- 
colour ; face slightly paler. Thorax fawn-colour, paler posteriorly ; with a 



t ig- 2 .—i’yrodrrrr* simplex, Wlsm. 9 (400, 026 Gherireh. Egypt). X 12. 


shining metallic iridescence on the under side. Poretrings fawn-colour, with 
a slender outwardly ourved transverse whitish streak at one-fonrth from the luue. 
preceded by some fuscous scales, which tend to form a basal patch ; some 
shining whitish scales with a lilac iridescence Bre continued from its lower end, 
along the dorsal margin to the base, and extend also outwardly along the dorsal 
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margin ; on the dorsal margin at about half the wing-length is a small, outwardly 
oblique, spot of fuscous scales ; at the extreme apex is a dark fuscous spot 
preceded by a few scattered paler fuscous scales, which are also to be found 
along the base of the cilia ; cilia fawn-colour, incliuing to greyish fawn about the 
anal angle. Exp, al. 9-11 mm. Hindwinyt grey, with fawn-grey cilia. 
Abdomen cinereous. Legs pale fawn, inconspicuously banded with darker fawn,” 
( m,m.y 

Hub. AFRICA, W-N-E. — Egypt 1 : Government Gardens, Delta Barrage, 
larva in cotton-pods (IF. Draperf; Ghezireh, larva in old cotton-bolls, 
previously injured by Farias insulana, Bdv., etc., ex. 31. III. 1910 (F. C. 
Willcoeks, No. 41) ; Ghizch, larva on maize-cob, ex. 22. X. 1910 (F. C. IVilleocki, 
No, 50) — Gambia 1 : Bathurst, XI. 1885 (G. T. Curler )' j larva bred from a 
mine in a species of Mallow, XI. 1885 (G. T. Carter)'— German East 
Africa 1 : Amani, larva in seeds of “ Togo-Sea-Island” cotton. 1 

Pyroierett simplex was described and figured from the captured d (950); 
the 1, (1049), which was bred with various other species from “ mallow ” by Sir 
Gilbert Carter, was somewhat injured, and the note “ bred from a mine ” was 
applied jointly to the I*yroderces and to Acrucercvps lifasciata, Wlsm., doubtless 
pertaining more particularly to the latter. The material from which Stagma- 
tophora tjvssypiella was described was in eery bad condition, but the reception of 
fine bred specimens, for which we arc indebted to Mr. Willcocks, confirms the 
suspicion that yostypiella was founded on worn specimens of simpler. 

Pyioderces rileyi, Wlsm. 

llatrarhedra rileyi , Wlsm., Tr. Am. Ent. Soe. 10, p. 198-9, (1882). 1 

Ilntraclietra rileyi, Dyar, Bull., U.S. Nat. Mus. 52, p. 534, sp. 6059 (1902).* 

llatrachedra rileyi , Wlsm., Ann. Mag. Nil. (7 8 .) 18 , P- 179 ( 1 906 )* ; Swezey, 
Up. Exp. Stn, Hawaii. Div. Fait. Bull. 0, p. 22-4, pi. 3, f. 9-11 (1909).* 

Type (33510) Mus. Wlsm. BM. 

“ Antennae with white and fuscous annulations ; the basal joint elongate, 
chestnut-brown. Palpi widely divergent, whitish, with an oblique pale brown 



Fig. 3.— Pyrolenes rileyi, Wlsm. ? (33,898 Miami, Florida). X 22. 
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mark on each side near the end of the second joint, and two or three brownish 
spots on the sides of the apical joint. Head chestnut-brown. Forennngs 
chestnut-brown, slightly shaded with fuBcous towards the costal margin j a 
whitish ochreous streak at tho base of the dorsal margin, followed by two or three 
other smaller ones along the dorsal margin (in some specimens these are obsolete); 
above the dorsal margin arc two oblique whitish ochreous streaks, the first 
before the middle, the second before tho anal angle. A similar streak from tho 
costal margin immediately before the apex is outwardly margined by a Btrcak of 
black scales, the apex and apical margin being also black ; there is also a faint 
fuscous streak running downwards through the cilia below the apex. On the 
cell arc two elongate patches of Hack scales, one immediately before the 
middle of the wing, the other halfway between this and the Irnse. Fringes grey, 
with a slight yellowish tinge. Expanse 11 inillim. Hindvimjs pale greyish. 
Hind tHiue greyish white, outwardly fuscous ; hind tarsi whitish, with a wide 
fuscous band followed by two fuscous spots ou their outer sides. 

1229-30. — “ Ured from rotten cotton-bolls.” (H'/wt.) 1 

1229-30=“ Tinea from rotten cotton-bolls, Savannah, (la. A. R. Grote, Iss., 
March 3, 1879.'’— The origin of the specimens was not stated when the species 
was described. 

Hub. AMERICA, N-I. United States— Georgia 1 : Savannah, larva in 
rotten cotton-bolls, ex. 3. III. 1879 ( .1 . A’. Grate)— FpouiDA : Miami, larva 
in fruit of “ Loquat ” (Eriubutrya japonim), ex. 10-11. VII. 1910 (A. Husck), 
West Indies — Jamaica : st. an drew : Constant Springs, 1. 1. 1903 (IFAm,), 
HAW A 11 A 1 : larva on dead vegetable matter, refuse substances, insect debris, 
etc., on various plants'— Oahu t N.W, Koolau Range, VII. 1901 (A. C. L. 
Perkins ); Honolulu, 27. 1. 1908 (A. C. L. Perkins). AUSTRALIA— 
Queensland : Dawson River, 21. IV. 1893 (G. (laniard). 

This species must be removed from the genu? Uutruchrdru , Slit., which has 
H\V. 5-6 stalked, and referred to Pyrmlerret, IIS. Pyrotlrrres rilryi , Wlsm., is 
closely allied to simplex , Wlsm., but is smaller : both species agree in having 
FW. 7-8 stalked, 5 out of their stalk, 6 out of 7, and 9 closely approximate to 
or connate with 8 ; II W. 6-7 Stalked. Staymatopkura, US. may be employed 
for species having FW. 5 se|>arate, 6 out of the stalk of 7-8. 
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A NEW SPECIES OF PIILEBOTOMUS FROM SOUTH AMERICA. 

Bv Sophia L. M. Summeus, M.A., B.Sc. 

London School of Tropical Medicine ; Carneyic Student of the University of 

Aberdeen. 

PhlebotomuB lostrans, sp. nov. 

Four specimens — one male and three females— mounted in Canada Balsam 
were sent from Rio Javary, South America. In this condition nothing can be 
said about their colour, and very little about the nature of their hairy covering, 
except that all parts of the I tody are apparently hairy, as usual, and that the hairs 
that are left on the abdomen arc very long and almost recumbent. 



Ki(?. I — I’UrhotoiHHs rn«/iw»*. Summer- ; «, wine ; l>. male genitalia, lateral view ; 
r, maxillary (alp of female. 

llrad of the female, measured from tip of proltoseis, half the length of the rest 
of the body ; clypcus more than ordinarily prominent, its length being about 
equal to that of tile rest of the head. Proboscis of the usual form, its free portion 
in the female slightly longer, in the male slightly shorter, than the combined 
head and clvpcus, Masilltiro fxilps in the female (in the single male they are 

Bpli.. Ext. UESEAitrn, III, pt- 2 (1912). 

251 iv 


0 
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incomplete) formed of at least six distinct segments, namely a small basis, 
followed bv two co-equal segments that together make up more than two-thirds 
of the whole palp, and three short co-equal terminal segments, of which tho first 
(true fourth segment) is broadly expanded (ovate) and the tip of the last (true 
sixth) is truucated ; the palps have some scales among tho hairs, and their total 
length is about one-third greater than that of the proboscis. Antennae in both 
sexes longer than the whole body (free portion of proboscis excepted), formed of 
the usual sixteen segments of -which the first is truncate triangular, the second 
globose and the third is much longer than any of the others. 

Leys of the usual form, in the hind pair the tibia (which, as in all the legs, is 
the longest segment) is as long as the combined head and body. 

Wiuys. In the male the greatest length of the wing is three and a half times 
its greatest breadth ; it is bluntly pointed and the hind border is not very much 
more strongly arched than the front border. The length of the second marginal 
cell is contained 2$ times, and that of the third marginal cell 1 J times in the 
length of the wing. In the female the wings are decidedly broader, but the 
relations of the veins are about the same. Ilalteres large and remarkably long. 

Abdomen. The male genitalia have the usual general form. In the superior 
claspers the two segments are of nearly equal length, but the basal segment is 
very much stouter than the distal segment, being of an unusual elongate triangular 
shape. The slender terminal segment is armed with only four spines, of which one 
is terminal, one is situated on a prominent ante-terminal tubercle of the dorsal 
surface, one stands rather beyond the middle of the supero-lateral border, and 
one arises from a prominence a short distance behind the middle of the ventral 
border. Ail four spines are stout and claw-like ; the terminal one is the stoutest 
and longest, being more than half the length of the segment that l>ears it. The 
inferior claspers have the usual boomerang shape and arc about twice the length 
of the first segment of the superior claspers. At the tip there is a tuft of long 
erect hairs. 

This species is distinguished from any with which I have been able to compare 
it by the great length of the head (prolxmeis included) which in the female is half 
that of the rest of the body. The details of the wing venation very closely 
resemble those of P. mulultaricus , Annandale. 

The drawings were done by Colonel Alcock, to whom my very best thanks are 
dne for his great help. 
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INSECTS DIRECTLY OR INDIRECTLY INJURIOUS TO MAN 
AND ANIMALS IN MOZAMBIQUE, EAST AFRICA. 

Br C. W. IIowabd, B.A., F.E.S. 

The following is a list of the more important insects collected in the Province 
of Mozambique (Portuguese East Africa) and which in some stage of their 
existence may be harmful to men or animals. During the writer’s stay in 
Mozambique it was impossible to make a complete survey of that immense colony, 
but as much collecting was done as opportunity offered and this list may be 
considered a fairly representative one. 

The main centres of collecting were in the Lourenco Marques and Gazaland 
districts, which arc at the southern extremity of the area belonging to the 
“ Companhia dc Mozambique,” of which Beira is the chief town ; but collections 
were also made at the northern border of this same district, along the 
Zamltesi River ; in the Zambesia district itself, extending northward from the 
Zambesi along the coast ; and from the mouth of the Zambesi to the Shire 
River. A few insects were sent in from Mozambique, Tete and Inyambaue 
districts. Consequently representatives of the insect fauna were obtained from 
the humid northern portions of the Province, which resemble Eastern Central 
Africa as to climate, and also from the drier southern portions in which the 
conditions resemble closely those existing in the eastern half of British South 
Africa. 

The follow ing gentlemen have kindly assisted me by determining the different 
groups of insects for me: — Hon. N. Charles Rothschild, the Sipuosapteba ; 
Prof. L. G. Neumann, the Pkdiculidaf, and Mau.opiiaga : Mr.E. E. Austen, 
who determined many of the Tabaxidak, Mi:scidaE and CuLJClDAE; and 
Dr. L. 0. Howard, Chief of the United States Bureau of Entomology, who 
secured the determination of the greater part of the CuliCIDAe and other 
Diptera. 

Occasional mention will lie made of specimens collected in the Transvaal and 
other |«>rts of South Africa. 

Order Hemipthua. 

Family Cimicidae. 

Vimrx IrrltihiriHs, L. This insect is found in most parts of the Province in 
-mall numbers, indeed they are so rare that it was difficult to secure specimens. 
If is a veritable peat in the Transvaal and Southern Rhodesia, especially in the 
towns and villages. 

Cimex rotHiitiahta, Sign. Three specimens of Cimex , two from houses in 
Lourenco Marques and one from a native hut at Mopca on the Zambesi River, 
have been considered as probably belonging to this species. They resemble 
rvtnsulntm in the character of the prothorax but not otherwise. As this 
species is found in India, lietween which country and the East Coast ol Africa 
Mlio « 2 
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there has been considerable intercourse, it seems probable that it may have been 
introduced and become established in certain parts.* 

Order Anoplu'ra. 

Family Haematopinidae. 

Haematopinus eurystemus, Nitzsch. This louse is found on cattle practically 
everywhere throughout Mozambique, I have specimens from Louren<;o Marques, 
Chai G'hai, llilene, InyambSne, Mambone, Beira and Sena. I also have 
specimens from cattle at Vrededorp, Orange ltiver Colony. 

Haematopinus sms (L.) This louse was taken from pigs at Umbelusi. The 
following variety seems to be the usual form found. 

Haematopinus suis var. adventitias, Neumann. This variety, recently described 
by Prof. Neumann, seems to be very common on pigs about Lourenijo Marques, 

Haematopinus tuberculatus, Giebel. Specimens of this Bpecies were taken in 
December, 1909, from buffalos, which had been importer! from Timor and were 
in quarantine on Inhaca (Inyack) Island at the mouth of Delagoa Bay, 

Haematopinus vituli (L.) These lice were taken from cattle at Pretoria, 
Transvaal. 

Family Pediculidae. 

Pediculus capitis, De Geer. Thqac are a common pest among the natives. I 
have specimens from natives on the Zambesi River and from a white child at 
Maputo, near Eourenco Marques, who had probably acquired them from a native 
nurse-girl. Those from the natives are very dark in colour. A variety of this 
species was taken from n native at Mopea, on the Zambesi. 

P/ilhirius pul:is, L. From a European at LourcDeo Marques and also from 
Europeans at Pretoria. 

Order Mallothaga. 

Family Philopteridae. 

Deyerriella rittata (Giobcl). This, together with some of the species to follow, 
were sent in by correspondents with no notes as to locality or host, except that 
they were taken from birds. 

bepeeriella hicuspis, Nitzsch. Taken from Swainson'a plover, Etephanihyr 
inomatus, Swains. 

* [The contention tint C. rotundatus has lieen introduced into Africa from the East has 
already been commented upon in this Bulletin (vol ii., p. 180). It was there pointed out that 
of the numerous bed-bugs received hy the Entomological Research Committee from Northern 
Rhodesia, Nyaealand, and Northern and Southern Nigeria every specimen is C. rotwutal'o ■ 
indeed, op to the time of writing, not a single example of C. lertulorius has lwm rear, vol by the 
Committee from Tropical Africa. In view of the prevalence of rotumUtun in N.B. Rhodesia. 
Mr. Howard's statement that teclutorins is abundant in K. Rhodesia may perhaps need modifies 
tion. To the African localities already recorded (or return iwu the following can now la- 
added 

Nyasalanh : Fort Johnston (Dr. A. IL Barclay)-, BntTlml East ArtUCi: Mombasa 
(Dr. IF. Radford and Dr. F, C. Henderson), Kalifc ( It. V. Thomas), Nairobi (Dr. J. A. Horan, 
C.H.G.), Nskuru (Dr. 0 /hairier) , reuses : Entebtie (Dr. Stralhairn), Lake Albert 
district (G. II. Pootey), Mwanga's, l.'nyoro (Copt. E. t). IF. Grieg) j GaIUiiA ; Alijsmadu 
(Dr. J. J. Simpson) ( Nirsn* Lross : Balkaun ( Ibr.J.C . iturphg), Freetown {Major E. Smith) ; 
Gold Coast : Tarkwa (Dr. tl. Cope ) ; Southern Niuima ; Lagoe (Dr, A Cmml). 

So far as Tropical Africa is concerned, C. ledntarins is repreaented in the British Museum 
■soltawiinn br nolv ft siugle specimen from Freetown, Sierra Idftone.— Ed.] 
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Dcgeeriella ip. 

Goniocotes gigas, Nitzsch. From fowls, Johannesburg, Transvaal. 

Goniocotes kologaster, Nitzsch. 

Goniodet stylifer, Nitzsch. From a domestic turkey, Manhiea. 

Lipeurut columbae (L.). From domestic pigeons, Lourenpo Marques. 

IJpeitTUi helerograpltus, Nitzsch. From fowls, Pretpria, Transvaal. 

Pontes capeusil, L. From fowls in Wolmaranstad District, Transvaal. 

Phihpteru s semwittatns, Gicbel. 

Philopterut selosus, Piaget. From Halcyon chclkuti, Stanl., at Silo Paulo. 
Philopterut phUytlomus, Nitzsch. From yellow-billed kite, Milvus uegyptius, 
(imel., in Lomagundi District, Southern Rhodesia ; also from an eagle, probably 
Jqnila rapat , Temm., near Loureneo Maripies. 

Philopltrut ip. 

Family Liotheidae. 

I.iothcnm caudatum ((Rebel). From Secretary Bird, Pretoria. 

Liothcum longicaudum , Nitzsch. 

Menacanthui spmiger (End.) 

.Uennpon biscriatum, Piaget. 

Menopvn trigonocepluilus, Olfers. From fowls in (iazaland and Zululand. 
Mcnopon ip. In the cars of Burchell’s eoucal, Centropus burchclli, Swains., at 
Manhiea. 

'Pri noton anteris, Sulz. From a small wild duck on the Maputa River. 

Order Sifiioxapteka. 

Family Pulicidae. 

Ccratophyllua numae, Roths. From field-mouse, Arricautliis pnmilio. Spar., 
about Pretoria. 

(Ucnocephalus canis, (,'urtis. On dogs and in houses at Loureneo Marques, 
Unibelusi, Sao Paulo, Mnmbone, Zamlicsia District. I have also taken them in 
houses at Pretoria, and from the following wild animals -.—Ermaccus frontalis, 
Smith, at Pietersburg, N. Transvaal, Edit nigripcs, Burchcll, at the Pretoria 
Zoological Gardens, and from genets ( Genetta frPwa, Thb.k at Loureneo Marques. 

Oenoccphalut fell*, Bouclic. From dogs at Unibelusi, and also at Pretoria. 
From cats at Loureneo Marques and Pretoria. Specimens were also found m 
the sand near a pigeou-cot in the ncighlmnrhood of Loureneo Marques. 
Isrhnopsylla inrcrla , Roths. F rum bats at ( liibuto. 

Xenopsylla chcopis, Rotlis. From rats at Lourenim Marques. 

Xciwptylla tcopuli/er, Roths. Probably from rats. 

Pulrx irritant, L. From a house at Tzaneen, Northern Transvaal. 

Family Sarcopsyllidae. 

Dermatophilut (Snrcopsylln) penetrans, L. Very common in the central and 
northern parts of the Province, but I have never seen it in the southern districts. 

Echidnophaga gaWnacca, Westw. Taken from fowls at Loureneo Marques and 
Magude ; from dogs at Nkauene and Umbolusi ; from domestic rabbits at Magude ; 
and from caU at Quelimane, 1 have also taken them from fowls and cats at 
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Pretoria, aud from an eagle, probably A. rtipu.t, which had been in captivity for 
three days, near Lonreueo Marques. 

Eehidiioplutya lariua, Roths. From a wild pig, Hartley, Southern Rhodesia. 

Order Dipteua. 

Family Culicidae. 

The following is a provisional list furnished by Mr. Knab of the National 
Museum at Washington, who has most of my Culicidae in hand at the present 
time. A few species were named by Mr. Austen.* 

Myzomyia (Pyretopbon is) costalis, Lw. The most abundant Anopheline on the 
coast, found practically everywhere ; breeds even in the brackish lagoons along 
the shore line. The recognised malaria transmitter. 

Myzorhyuclnis muuriliaitus. Grp. Fairly common in the Province. Visits 
houses in company with M. costalis , but never occurs in such large numbers. 

Culex fatiyans, Wied. Extremely common aud numerous everywhere; breeds 
in company with M. costalis and S.fasciata. 

Ilanksinetla (Culex) luteolateralis , Thco. 

Culex deceits, Thco. ( Ileptuphlebomyia simplex , Thco.). 

Culex salitburiensis, Theo. From the Lower Zamliesi River; named by Mr. 
Austen. 

Culex thalassins, Theo. 

Culex tipulifurmis, Theo. ( thrileri , Theo.). 

Culex tiyripes, Grp. Determined by Mr. Austen. 

Culex uniciltalus, Theo. 

Eretmopodites sp. 

Mansonioides (Mansonia) uiii/ormis, Theo. From Lower Zambesi River. 

Ochlerulatus ( Grabhamiu) dnrbunensis, Theo. 

Ochlemtatus liirsutiu, Theo. (Culex transcaalensis , Theo.). 

Steyomyia (Scutomyia) suyens, Wied. 

Steyomyiu africana, Theo. Determined by Mr. Austen. 

Steyomyiu Jnsciata , F. ( culupus, Mg.) Common everywhere in the Province, 
being, with Culex fatiynus, the most numerous mosquitos ; they breed in (anils 
with M. costalis, even in brackish water, as well as in artificial receptacles. 

Family Cbironomidae. 

Ceratopoyon castoneus, Walk.) This species seems to be confined to the high veld 
of South Africa. I have takeu it at Pretoria and in trains on the Lonreueo 
Marques-l’retoria railway, but only after the train had readied the high veld. 

Ceratopoynn sp. Specimens of this undetermined species were taken in the 
Lomagnndi District, Southern Rhodesia, in November, 121)0, at the end of 
the dry season, lieforc the rains had commenced. 

* [For tbe sake of uniformity, this list has been altered in accordance with Mr. F. W. Kdwanl* 
revision of tbe African Culicidae, recently published in this Bulletin (IT, pt. 3, pp. 241 '.sis ami 
III, pt. 1, pp. 1-53). The names used by the author are given in bracket*.— Ed ] 

t [This identification appears to need confirmation, as Mr. E. E. Austen has pointed out that 
the species was originally described from Sierra Leon*, and the only other authentic specimens 
known to him are from Southern Nigeria (See Bulletin, III, pt. 1, p. 106).— Ed.] 
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Family Simuliidae. 

A imitlium yriseicollis , Becker, This species is very common in the Western 
Transvaal and Cape Colony. In '1907, I found it very abundant at Warreuton, 
Cape Colony. 

Simulium niyritaru, Coq. Occurs on the high veld of the Transvaal. I have 
taken them in trains on the Lourcn^o Marques-Prctoria railway. 

This family seems to be found very rarely in the parts of Mozambique which I 
have visited, probably because of the flat nature of the country with its sluggish 
rivers and streams. 

Family Tabanidae. 

Chrysops stigmaticalis , Loew.* Oriinbcrg records this species from “ Delagoa 
Bay. I have never taken it in the Province, although I have seen specimens,' 
taken on the Busi river, in the collections of the Department of Agriculture at 
Beira. 

Chrysops lonyirornis , Macq. A speeiincn iu the Transvaal Museum bears the 
label “ Pungwe Bay ” ( Beira harbour). I have never taken it myself. 

Tubun ux afriettnut. Gray. One of the commonest Tabanids throughout the 
Province. They appear in the largest numbers during October and arc most 
often seen in the vicinity of rivers. Adults seem to be absent during the dry 
season. Although I have never seen them actually biting they are frequently 
numerous in pasture lands and stables. 

I tihaiuis biyuttatui, IV ied. bound everywhere in the Province, most commonly 
near water ; frequently seen in pasture lands and stables. Occurs throughout 
the year, hut most abundant just Indore aud during the early summer rains. 

Tubunus nnilaeniutus, Rio. I have never taken this species. It was described 
originally from specimens taken on the Pungwe River, near Beira. 

Tuba nns uslus, Walk. Specimens were taken in the vicinity of Louren<;o 
Marques and on the Maputa River. It occurs during the early wet season hut 
is never very abundant. 

Taint n us taeniola, P, dc B. This is the most common Tabanid in the Province 
of Mozambique, and in conjunction with its variety, rariuhis. Walk., it appears 
to bo represented by more individuals than all the other sjiocies taken together. 
It is very abundant along streams, but is often found in houses and stables at 
some distance from water. Most numerous during December and January, but 
id the northern districts the species is found throughout the year. It also occurs 
in the Eastern Transvaal. Frequently bites severely. t 

Tabanus laenuilu, var. mrinlus, Walk, (snyittunii', Macq.) Found iu company 
with typical tiwniola throughout the Province : also found in the Eastern 
Transvaal and Southern Rhodesia. 

* [Since Mr. ft. A Neavo has succeeded in obtaining both sexes of tbe closely allied species, 
Chrysops dirtinctipfMnis, Aust, there can now he hardly any doubt that C/usor, Ric.. is the 
male of C. sUyiMtimlis, lev.— Ed.] 

t [Hundred! of specimens of this abundant and widely spread species have been received by 
the Entomological Research Committee from all pans of Tropical Africa. From these it 
apjsjars that in West Africa the typical form greatly predominates, not more than from 5 to 10 
[ier cent, of the specimen! being referable to var, rnrnifos, whereas in East Africa the propor- 
tions arc almoet exactly reversed. Although tho extreme forms appear strikingly different, 
every intergrade can be found in a good aeries. The author had recorded tbe variety as a 
distinct apeoiea.— Ed.] 
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Tabanus fruternus , Macq. This species is not very common in Mozambique, 
I have only taken it a few times near Loureuqo Marques and on the Zambesi 
River. 

Tab a tins ditaenintus, Macq. Found practically throughout the Province, most 
commonly in the vicinity of streams or swamps. Frequents stables, houses and 
areas where cattle are grazing. Found throughout the yeai', but most numerous 
during the wet season. It is almost as abundant as T. taeniula. Occurs also in 
Eastern and. Northern Transvaal, 

Tabanus fuseipes , Ric. Several specimens of this species were taken at 
Umbclusi and on the Maputo River. 

Tabimus par, Walk. Occurs practically everywhere in the Province, 
frequeuting the same localities as T. ditarniutns. 

Tabanus aralns, Ew. This species was taken only twice, once at Umbclusi 
and once on the Lower Zambesi River. 

Tabanus tritacniatus, Ric. Specimens which are apparently referable to this 
species were taken twice in the Transvaal, but it was not met with in 
Mozambique. 

Tabanus minuscularius, Aust. This species, recently described by Mr. Austen, 
was taken on the Umbclusi River, a few miles south of Lourenco Marques. It 
is not abundant. * 

Tabanus pmtucticnrnis, Aust. This species, also lately described by 
Mr. Austen, was token at the same place as the previous species ; only a single 
specimen was secured. 

llatmalopelu vittatu, Loew. This species was taken twice in Mozambique, 
once at Iuyambane and once near Lmircnipi Marques, on mules and donkeys. It 
occurs also in the Central and Eastern Transvaal. 

ffaemalopota nocica, Aust. This s|>ecics was token on cattle at Quclimane, 
and also at Lourenco Marques. It is probably found over the entire Province. 

Uaematopotu furtica, Aust. Collected at Umbclusi, Iuyambane, and Koinati- 
poort, on the Transvaal border. 

llacmatopota decora, Walk. Taken at Lourenco Marques in trains and on 
donkeys, and at Komati-poort and Maputo. 

llaeiituto/wlu Imuju, Ric. Taken at Uinliclusi. 

llaematapota per tineas, Aust. Found at Quclimane on cattle. 

Family Trypetidae. 

Ceratitis eupitata, Wicd. This species is found in the southern p;t rt of the 
Province where it breeds in citrus fruits, peaches, guavas, pomegranates and 
other fruits. Cases arc on record of intestinal myiasis, caused by the larva of 
this Hy being swallowed alive. 

Ceratitis rubicora, Coq. This species breeds in guavas about Lourenco 
Marques. 

Family Tachinid&e. 

Anchijptrvmyia htevla, F. This Hy seems fairly common in the central and 
northers ’parts of the Province. I have specimens from Maganja da Costa, 
north of Quclimane, and from the Zambesi River ; it also occurs in the vicinity 
of Barberton, Eastern Transvaal. 
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Auchmeromyiu praegrundis, Aust. This species was obtained in the Transvaal, 
but no observations were made as to habits. 

Cordylobia anthropuphaga, (rrunb. Specimens of the larvae were taken from 
ulcers on a native at Lourcmjo Marques, in December 1908, and during the 
same month from ulcers on a dog. It is very abundant during certain seasons, 
when it becomes a severe pest to man in Mozambique and parts of the Transvaal. 

Chrysomyia chlarupygu, Wied. Taken from human faeces at Mt. Murrumbala, 
in October 1908. 

Chrysomyia putnria, Wied. From Louren<;o Marques, in February 1909, and 
from the Zambesi and Qua Qua ltivers, in December 1908. 

Chrysomyia marginalia , Wied. Collected at Lourcnfo Marques and Maputo, in 
February and April. 

Ijueilia sericata, Mcigen. Collected in houses at Lourcntjo Marques, Umbelusi 
and Pretoria. 

Sarcophaya africa, Wied. This insect was collected on the beach at Chinde 
and also at Pretoria. 

Sarcuphagu hirti/ict, Wied. From dwelling house at Pompous on the Zambesi 
River and also at Umbelusi. 

Sarcopliaga imbecitla, Karscli. Found at Umbelusi. 

Family Mu&cidae. 

Shwwiyt calcitrant, L. This species occurs practically everywhere in 
Mozambique where cattle are to be found. It is common about native kraals, as 
well as near towns and European settlements and plantations. Adults may be 
found at any time of year. The larvae breed abundantly in the refuse on the 
bottoms of cattle kraals, which is composed of droppings trampled dowu with cut 
grass and often becoming a moist compact mass, one to two or more feet deep. 
They arc also often found in very wet cattle droppings. I have taken the fly in 
the following localities : Lourctnjo Marques. Mapnta, Uml>clusi, Komati-poort, 
Quelimane, Sabi, Mazanzane, Busi lliver, and Mt. Murrumbala. It is probably 
concerned in the transmission of trypanosomiasis of cattle in the regions where 
tsetsc-flv does not occur and where this disease is prevalent. The native name 
in the vicinity of llcira is “dhongi.” 

Slmnuxgt nigra, Macq. This species is not at all eommon and seems to lie 
least abundant in the southern districts. 1 have always taken it along with 
S. calcitrant. Collected at Mapnta, Busi (near Bcira), and at Mt, Murrumbala, 
Zamls'si district. 

Stomosgs titicnj , Rond. This species was taken at Bompona and Mt. Murrutn- 
bala, near the Zambesi River. 

I.ypcnma minata, llezzi. These little flics occur in small numbers in many 
parts of Mozambique. In February 1909, they were very numerous about the 
Municipal slaughter-houses at Ltmremjo Marques, I have also taken them in 
native rattle kraals at Ncanine, ami near Beira au 1 Quelimane. They seem to 
frequent cattle mainly. 

Musca damctlica, L. Found in houses and cattle kraals at Lourcmjo Marques, 
Umbelusi, and Mt. Murrumbala. Probably occurs throughout the year. 
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( ibssina morsitans, W estw, Fly-belts are found in the following districts : 
Mozambique, Zambesia, Tete and the districts of the Companhia do Ny&ssa and 
Companhia de Mozambique. 

Glossiitu pallldipes, Aust. Found in company with the previous species in the 
Zambesia district. 

Clossina brevipalpis, Newst. Has been found only iu one locality of the 
Zambesia district and in oue region in the district of the Companhia de 
Mozambique. 

Ihe distribution of the species of Gtossinu has been discussed in a previous 
article in this Bulletin (vol. II, pp. 39-42). 

Family Oestridae. 

Gaslrophilm eijiii, Clark. 

Hypoderma liaeata, Vill. Specimens of larvae sent to Washington were 
pronounced by Mr. Nathan Banks as being identical with the larvae of this 
species. 

Family Hippoboacid&e. 

Hippvboica rufipts, Olf. This fly, while occurring commonly in the higher 
country of the Transvaal, dees not seem to frequent the costal region to any 
extent, its place being taken by the-following species. 

liippobosca maculata, Leach. Found everywhere in the Province. It is often 
very numerous and causes severe annoyauce to cattle. I have taken it at 
Lourcnco Marques, Komati-poort, Tossy, Umbclusi, Mnmbone, Beira, and about 
the Zambesi River. 

Lynchia nifipes, Maoq. Found on Stri.t fiummta at Umlielusi, June, 1909. 

Ethesiypus parailorus, Newst, From an owl.* 

Lipoptena cerri, L. Sent in from the Nvassa district ; no host mentioned. 
Austen has recorded the species as having been found on a “duikor.”t 

[It seems desirable to take this opportunity of giving a complete list to date of 
the species of blood-sucking flies recorded from Portuguese Fast Africa, and 
therefore those which have not been referred to by Mr. Howard arc added here. 

In bis ‘•African Blood-sucking Flies,’’ Mr. B. K. Austen records;— 
Pamjonia mndanii, Bert., rtutratu, L., F. r-albuw, Sure., /’. :onuta. Wlk., 
Diatominrura pallidipennis, Ilic., Tabanas licenlipts, Sure., T. thuracinus, P. de 
B., T. subelowjaius, Macq., llaematupotu madam, Aust., ami //. « trapes, Sure.; 
and subsequently Senhor J. de 0. S. de Azevedo forwarded Tabanas lanrani , 
Sure., to the British Museum, from Lourcnyo Marques. 

Further, the Entomological Research Committee have received Xyuorhynchm 
pharotmis , Theo., and Mucidtt.% muridui, Karsch, from Lourenqo Marques 
( Or. J. F. Sunt' Anna) ; and Tabnnus nyasae, Kic., T. mamlaUssimas , Macq., 
and Dorcaloemus compacts, Aust., from the Zambesia District (Ur. A. dr 
Sore ral). — Kd.] 

0 [The occurrence o£ this species upon an owl is remarkable ; normally, it is a common 
parasite on bnshbnck and duiker.— Ed.] 

+ [When recording the single specimen thus obtained of tbia European species, Mr. Austen 
suggested that it might bare been imported into the Tranavaal with remoaota, during tbo war, 
the resect having been obtained in February, 1901. It i» more difficult to account for the 
"t tb* snociea in Portuguese Nyaasa — Ed.] 
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NOTES ON THE TSETSE-FLIES OF MURI PROVINCE, 
NORTHERN NIGERIA. 

By Dr. J. Pollard, W.A.M.S. 

(Map.) 

Ah a general rule, on the Benue River ami its tributaries, at least between 
Abinsi and Lau, the tsetses found are Glossinu tackinoides and G. palpalis, the 
latter occurring far less frequently. 

G. taehinoides is, in nearly all cases, associated either with the thick fringe of 
lmsh at the river-side (“ kurimi ”), or, where this is absent, with Mimosa asperata ; 
both conditions being frequently present. Indeed, Mimosa asperata is practically 
an indication of the presence of G. taehinoides in the Province, as has been proved 
either by catching the fly or by obtaining evidence as to the impossibility of 
keeping horses or cattle in the neighbourhood. 

There are, however, several exceptions, one of the most remarkable being 
(iassol on the Mtarraba River, where cattle and horses are kept all the year 
round, although the Mimosa is plentiful on a partially swamped island in the 
river below the town. This marsh would be a typical tsetse-haunt in nine out of 
ten places in the Province. 

At Ibi, the Provincial Headquarters, tarhi unities and palpalis arc found on the 
river and in the swamp adjoining the river, and here Mimosa asperata is plentiful, 
[hi is built on a ridge, and there is a swamp at the back of the ridge, as well as 
that in front which adjoins the Benue. Curiously enough, this back swamp 
is practically free from the Mimosa, and tarlunoidei is rarely fouud here though 
morsitans is common. 

The distribution of morsitans in the " hinterland " of the river extends as far 
hack as a stream near Wukari. which town is at present an island of fly-free land 
in a sea of tsetse. Beyond Wukari to Donga, on the river of the same name, 
morsitans is found. The flics usually attach themselves to any party that may be 
crossing one of the small shady streams. A long this road morsitans is usually 
associated with a Haematopota. 

This Glussina has a peculiar habit of flying behind the natives, close to and on 
a level with their ankles. It frequently settles on the ground for a rest, and, 
incidentally, it is by no means easy to stalk with a net, being difficult to see, even 
though the liackgrnund is generally yellowish. When flying near the ground the 
alstomcii of the fly hangs down nearly vertically and the dorsal surfaces of the 
wings, as seen from behind, look upwards and a little backwards. The fly makes 
constant Hanking and roar attacks on its victims. 

Sleeping sickness epidemics have undoubtedly taken place in Ac past. Abinsi 
was decimated aliout 20 years ago, and I had great difficulty in persuading 
the people of Wukari, who arc of the same race — Jukuu — as those at Abinsi, that 
they ran no risk in their fly-froe town from the presence of a few persons 
sufl'ering from sleeping sickness whom 1 had sent out of Ibi, in order that they 
should lie away from a palpittis area. The smaller villages along the Benue often 

Bull. Est. Research, III, pt, 2 (1912). 
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contain one or two cases of rather chronic trypanosomiasis, which is undoubtedly 
endemic along this river. 

As before said, the fly on the river is chiefly tackinoidet, but with this, in 
localised patches and in far smaller numbers, is associated palp alii. Practically 
the entire fringe of the river in the Province is full of tachinoides, and a canoe 
journey at certain {mints is extremely uncomfortable. The fly seems to be a 
master in flanking tactics and to possess a diabolical ingenuity in waiting to 
attack till the attention of its victim has been distracted from its presence. 

At Ibi, in spite of thuch clearing , tachinoides is very annoying in the bungalows, 
It is noted particularly that when a native with a dark gown comes to the house, 
lie leaves a tachinoides behind him. This happens even if he be met outside the 
house by some servant, ns the tty will, follow the latter into a shady room. 

From the middle of December to the middle of May the fly is much less 
troublesome, but it is never quite absent from the bungalows or offices, and it can 
always lie found in the marsh near the river. 

With regard to the extension of the fly-arcas, it seems probable that localities 
previously free are becoming infested, and that in 1911 tbc tsetse along the 
Henuc, in Muri Province, were more numerous than they liave recently been. 

There is in the Munshi Division, and in the northern part of the Province, a 
small black breed of cattle which is apparently immune to tsetse. At any rate 
these cattle can lie kept in the Munshi district where no horses can live and 
where imported Fuhlani cattle all die. I have not yet obtained any blood-films 
from these animals. 

It is interesting to note that the Munshis are great hunters and that they liave 
practically destroyed all the wild game iu their district, and yet, in spite of this, 
the trypanosomiasis of cattle and horses is rampant. Native dogs and European 
oats also suffer from this disease. 

Doctors Flood, Watson, and others have toured the Munshi Division and 
liave, I lielievc, shown that tachinoides is the most common of the tsetse-flies 
there found, 

in the accompanying sketch-map the squares indicate the presence of 
(7. tachinoides, while <i, jmlpalis is indicated by a rircle and (}. nmrsitans by- 
irregular batching. 
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TABANIDAE ATTRACTED BY SCALE-INSECTS. 

Dr. J. W. Scott Macfie, Medical Officer at Ilorin, Northern Nigeria, has made 
the interesting observation that a tree attacked by a Coccid of the genus 
Ceroplattes served as a strong attraction to several species of Tabanidab, 
including both males and females. He writes 

“ I am sending a small lot of flies representing exactly a week’s collecting from 
one small * Cliedia ’ tree in my compound, which I have just discovered to be an 
abundant source of biting flies. The ‘Chedia’ is very common all over the country ; 
it exudes quantities of milky latex on the slightest injury, and bears small reddish- 
yellow lorries, but I do not at present know its scientific name. In my compound 
I have several young trees of this species, but the one on which all these flies 
wore taken differs from the others in being heavily infested with a species of 
scale-insect. It is quite a small tree, not more than 14 feet high, and the largest 
of its branches is only 2 i inches in diameter. The surface of all the branches is 
more or less covered with old scales, and on the young growing shoots there are 
fresh scales tliat attract swarms of ants, which march in columns up the tree-trunk 
all day long. The flics, however, are never seen on these young shoots ; they 
always ap|>ear suddenly and silently on the large branches over which they crawl, 
slowly moving their fore feet to and fro laterally, as though they were sweeping 
invisible atoms into the middle line under their prolmsees, which every now and 
then they bend down, appearing to Ire feeding. So engrossed are they that it is 
almost possible to catch them by hand. 

“ I see, in the .Sleeping Sickness Bulletin (No. .36), in the review of a paper by 
l’rof. Hine on North American Tabahidae, that "many species of the family 
Tabs XI DAK have been observed feeding on the excretions of insects’ such as 
‘aphides, scale-insects and Ilcmiptcra.’ One male (Ttibaiint grata*), which I 
dissected, had its stomach full of small yellow bodies which did not stain with 
triemsa s solution. The flies are only to tie found on the tree in the day-time, 
and especially when the stiti is shining: I have never found them on the branches 
at night, 

" It is noteworthy that my |>ony, tethered not 20 yards away, was quite 
unmolested by flies at the very times w hen 1 was catching considerable numbers 
on this ‘ Chedia ' tree. Indeed, until I observed this source I was able to get but 
few specimens of biting flics here (Ilorin). It is, perhaps, a danger to have such 
a tree in the vicinity of a house or stable, on account of its influence in attracting 
blood-sucking insects, although the majority of the flies may prefer the diet 
found on the tree to the meal of blood afforded by the horse.’’ 

The specimens sent by Dr. Macfie comprised sixty TaisaXIDAK. referable to 


'he following six species : - 

o' 9 

Tabanttn pinto , Walk. ... ... 1 — 

„ hii/ntlatiu crecriis, Wied. ... 3 3 

taenio/a, 1’. de B, ... ... 9 11 

„ pratns, Lw. ... ... 15 6 

„ /mvruui. Sure. ... ... 3 4 

/ f urmat yjnfhi >p, nor, ... ... 3 2 
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The males of T, Hguttatus croceus and T. lattrmii had not been previously 
recorded. 

Prof. E, Newstead, F.E.S., has kindly identified the scale-insect which 
attracted the flies as Cercplaste s egbarvm, Ckll. (africamu, Green). The specieR 
was originally described from Abcokuta, in Southern Nigeria, but appears to be 
widely distributed in Africa. Prof, Newstead remarks that “ many of the 
Lecaniisae, of which Ceroplastes is a member, secrete a kind of ‘ honey-dew 
that is attractive to insects, especially Hymcnoptera ; and in Great Britain nil 
the species of the genus Vespa are particularly fond of the secretion.” 

Bell. Knt. Research, III, pt. 2 (1912). 
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COLLECTIONS RECEIVED. 

The thanks of the Entomological Research Committee are due to the following* 
gentlemen, who have kindly presented collections of insects (received between 
1st January and 31sf March, 1912). 

Dr. W. M. Aders : — 3 Culicidae, 63 other Diptera, 38 Hymenoptera, 

13 Coleoptera, 9 Lepidoptera, 2 Lepidopterous larvae, 29 Rynchota, 
and 2 Orthoptera ; from Zanzibar. 

Mr. E. Ballard : — 7 Tabanus ; from Nyasaland. 

Mr. John R. Bovell : — 6 Phytalus smithi, Arr. ; from Barbados. 

Mr. E. II. Brogan : — 15 Arnblyomma cokaerens ; from Uganda. 

Dr. R. Bury 128 Tabanus, 49 Glossina, 1 Auchmeromyia, and 15 other 
Diptera ; from Fort Johnston, Nyasaland. 

Dr. T. J. Cobbe : — 16 Tabanus, 4 Glossina, 1 Auchmeromyia, and 
5 Hippobosciilac ; from Uganda and British East Africa. 

Mr. E. Coatley-White :— 194 Lepidoptera; Mlanje, Nyasaland. 

Dr. H. Lyndhurst Duke 2 Tabanus, 1 SimuKum, 1 Lyperosta 
4 Slomorys, and 6 other Diptera ; from Uganda. 

Mr. E. Dayrell : — 59 Tabanus ; from Ikom, Southern Nigeria. 

Mr. W. C. W. Eakin : — 17 Tabanus cambustus, 2 Chrysops silacea, i other 
Diptera, 46 Hymenoptera, and 3 Lepidoptera ; from Kwa-Ibo, 
Southern Nigeria. 

Mr. T. E. Fell: — 2 Tabanus, 7 Glotsina, and 1 Coleopteron ; from 
Western Ashanti. 

Capt. A. D. Fraser: — 1 Glossina, 25 Hymenoptera, 19 Coleoptera, and 
3 Rhyucliota ; from Entebbe, Uganda. 

Dr. Mercier Gamble : — 2 Culicidae, 5 Tabanidae, 1 Glossina, 4 Stvmozys, 

1 Auchmeromyia, and 43 Ticks ; from Portuguese Congo. 

Dr. A. D. P. Hodges 3 Culicidae ; from Entebbe, Uganda. 

Dr. E. Hopkinson : — 23 Glossina nwrsituns ; from Gambia. 

Dr. A. Ingram:— 403 Culicidae, 137 Culicid larvae, 3 Tabanus, 

3 Ilaemalopota, 1 Stratiomyid, 5 Stratiomyid larvae, a plant associated 
with Mantonioides larvae, and 2 small Irish; from Bole, Northern 
Territories, Gold Coast. 

Dr. W. J. D. Imiess : — 17 Culicidae, 24 Tabanus, 12 Glossina , 1 other 
Dipteron, 12 Mallophaga, and 443 Ticks ; from Northern Nigeria. 

Mr. LI. Lloyd :— 2 Diptera, 4 pupa cases of Glossina morsUans, and 

2 Rhynchota ; from North Eastern Rhodesia. 

Dr. J. W. Scott Macfie :— 6 Culicidae,’ 38 Tabanus, 4 Haematopota, 
19 Glossina palpalis, 5 Stomaxys calcitrans, 1 CordyloOa, 16 other 
Diptera, 2 Hymenoptera, 11 Coleoptera, 84 Lepidoptera, 3 Plani- 
pennia, 11 Odonata, 2 Rhynchota, and 1 Orthopteroo ; from Zungeru, 
Northern Nigeria. 

Dr. R. E. McConnell 7 Culicidae, 33 Tabanus, 13 HaematepoU, 1*| 
Glossina, 1 Simulium, 1 Stomoxys, 1 Lyperosta, 18 other DiptWg£ 
from Nile Province, Uganda. 
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Dr. C. H. Marshall : — 1 Tabanus, 1 3 Glossina, 2 Stomoxys, 3 Auchmmmyia, 
1,000 Siphonaptera, 6 other Diptera, 15 Hymenoptera, 138 Coleoptera, 
67 Rhynchota, 9 Orthoptera, 37 Mallophaga, 53 Anoplura, 3,649 
Ticks, and 46 Mites ; from Uganda. 

Dr. T. F. G. Mayer : — 55 Cuiicidae, 1 Hatmatopotu, and 5 Ticks ; from 
Southern Nigeria. 

Dr. B. Moisev: — 75 Cuiicidae, 41 Glossina , 15 Siomoxys , 3 Lyperosia, and 

1 Asilid ; from Geidam, Northern Nigeria. 

Dr. J. C. Murphy : — 200 Cuiicidae, 34 Tabanus, 1 Tkaumastocera, 

2 Simulium, and 18 Glossina ; from Darn, Sierra Leone. 

Mr. S. A. Neave:— 76 Cuiicidae, 32 Chironomidae, 1,867 Tabanidae, 
162 Glossina , 268 Glossiiu i pupae, 80 Lyperosia, 15 Siomoxys, 
1 Auchmeromyia, 4 Hippohoscidae, 136 other Diptera, 29 Siphon- 
aptera, 24 Hymenoptera, 15,545 Lepidoptera, 3 Coleoptera, 4 Plani- 
pennia, 8 Bittacus, 2 Odonata, 3 Orthoptera, 16 Rhynchota, 173 
Mallophaga, 54 Anoplura, 1,065 Ticks, 72 Mites, 5 other Arachnida, 
and 2 worms : from Uganda. 

Dr. H. T. I’almer : — 50 Cuiicidae, 18 Tabanus, 2 Glossina, 2 Auch- 
meromyiu. 2 other Diptera, 44 Hymenoptera, 29 Coleoptera, 6 Lepi- 
doptera, 26 Rhynchota, 10 Orthoptera, 2 Anoplura, 46 Ticks, 
6 Mites, 12 other Arachnida, and 1 Millipede; from the Gold 
Coast. 

Mr. R. Paske Smith: — 6 Lyperosia, and 103 Ticks; from Uganda. 

The Principal Medical Officer, Nairobi : — 43 Ticks ; from Nairobi, 
British East Africa. 

Miss Muriel Kobertsou : — 7 Rhynchota ; from Uganda. 

The Royal Society’s Sleeping Sickness Commission (collected by 
Dr. G. D. H. Carpenter) : — l Glossina aud 76 pupa-cases of 
Glossina ; from Uganda. 

Capt. A. C. Saunders :— 16 Tatianas, 6 Hippoboscklae, 6 other Diptera, 
and 4 Hymeuoptera ; from near Lake Rudolph, British East Africa. 

Mr. S. W. J. Scholcfield 18 Hymenoptera, 18 Coleoptera, 3 Lepi- 
doptera, 17 Orthoptera, 12 Rynchota, a number of Cassidid larvae, 
aud 1 wasps’ nest ; from Kitui, British East Africa. 

Mr. R. J. Stordy : — 9 Cuiicidae, 15 Tabanus, 9 Haemaiopola, 11 Glossina, 
14 Siomoxys, 19 Lyperosia, 26 Hippohoscidae, 954 other Diptera, 
929 Hymenoptera, 244 Coleoptera, 23 Lepidoptera, 148 Rhynchota, 
13 Odonata, 8 Orthoptera, aud 399 Ticks ; from British East Africa 
and Abyssinia. 

Dr. E. O'. Strathairn : — 1 Siomoxys, 2 other Diptera, 64 Cimicidae,8 other 
Rhynchota ; from Uganda. 

Dr. R. Van Someren: — 13 Dipterous larvae, a number of Coccidae, 
1 Louse,.and 3 Ticks ; from Uganda. 

Dr. Antonio de Several ; — 8 Tabanus, 2 Glossina, and 51 other Diptera ; 
from Portuguese East Africa. 

Dr. C. A. WiggiDs: — 11 Chrysops, 3 other Diptera, 229 Hymenoptera, 
415 Coleoptera, 9 Lepidoptera, 7 Orthoptera,! and 285 Rhynchota ; 
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NOTES ON TSETSE - FLIES AND ON PROPHYLACTIC 
MEASURES AGAINST SLEEPING SICKNESS IN THE 
WESTERN PROVINCE OF ASHANTI. 

Ry T. E. Fell, 

Provincial Commissioner, Ashanti. 

Ghssina fusca and G. palpalis are prevalent throughout the Western Province 
of Ashanti, the latter being much the most common species. They both occur 
in dense jungle, but the type of bush most favourable for them appears to be 
the scrub and smaller forest which occurs in the dividing line of country between 
the dense jungle and typical “orchard " grass bush. Scrub of a height of three 
or four feet upwards appears to be sufficient to harbour these insects. 

G. pallieera, of which a fair number of specimens were captured during the 
year, appears under conditions similar to those favourable to (l. palpalis, but is 
far more uncommon than either that species or G. fusca. 

Although all these Hies may bo more prevalent in the immediate neighbour- 
hood of water, I have constantly observed them far removed from water, or 
where water-courses and water-holes have been dry for many weeks. In all 
localities during the rains, roughly from April to November, water and swamps 
are plentifully scattered over the whole country. 

G. lonpipalpis, a common species, is prevalent in the “ orchard " grass bush 
and has been observed at considerable distances from water ; nor does it 
apparently require the shade necessary to G. jmlpalis. I have, however, 
captured this s|tecies in forest, but never far removed (300-400 yards! from 
grass areas. 

Seasons of prevalence. 

The genua Ghssitia practically disappears from December to the end of 
March, though a few odd specimens may be seen during that period. In my 
diary 1 find the entry, "26th and 27th March : two or throe (llmssina seen — the 
first for some months.” The first heavy rain showers of February and March, 
which produce lltinnntojsita, lfipfs>ccutrum and Tnhauus in numbers, do not 
seem to affect the appearance of Glassii us to any great extent, and it is not till 
the rains arc more thoroughly established that tllossina appear to emerge. 
They arc then prevalent, though never in very great quantities, throughout the 
rains till the dry season is well established and do not appear and disappear in 
thousands as do the broods of the above-mentioned Tauaxioaf.. 

Clearing at Snnyani. 

At Snnyani an effective charing of .300 to 71X1 yards round the European 
quarters hat been made with much labour and at considerable expense. 
Certainly, ta a great extent, tsetse-flies have disappeared from this clearing, but 
it is usual during the rainy months for odd ones to appear almost daily in the 
Kuro|iean quarters, The constant labour of 30 to 50 men a day, apart from 
military assistance, is required to keep this clearing effective during the rains 
and to increase it during the dry season. Doubh grass has Iwen planted over 

1 28102 — 3.) Wl. r It— 21, 1000. 110*' OSsS. A 
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this ares, and this should eventually render the clearing effective and reduce the 
cost of maintenance. Many years of continual weeding, planting, &c., will be 
necessary before this result can be attained. In the dry season, as already 
stated, the Hy naturally disappears almost entirely. In the rains, Bcrub and 
elephant-grass grow at such a rate that constant daily labour is required to keep 
the ground in such a condition as to render the harbouring of Glotsina impossible. 
This land was originally elephant-grass, rank grass, scrub and “orchard” trees, 
and it was not a question of clearing dense jungle, with which I shall deal later. 
The planting of doubh grass over a forest clearing would be an infinitely more 
difficult business than in the type of clearing at Snnyani. 

In spite of considerable efforts, I think that only two Ghssinu pupae have 
been found at Sunyani by the medical officers. 

Forest Clearing. 

Clearings round villages (800 yards has l>oen mentioned), round water-supplies 
and at river-crossings on roads, have been advocated and instructions have been 
sent to administrative officers to have such clearings made j but in order pi 
carry these measures into effect, it would lie necessary to bring some compulsion 
to bear upon the native population. 

From personal observation I am satisfied that a forest clearing, not effectively 
maintained, produces a scrult-grouith which is more favourable tv tsetse-flics than the 
forest itself. In the rains, the season when the fly is prevalent, this secondary scrub 
grows at an enormous rate and cannot lie coped with, except with constant and 
extensive labour. It is, to my mind, eminently undesirable to attempt to compel 
a clearing larger than can lie effectively maintained. In this matter it is easy to 
produce a condition of affairs which might conceivably tie more dangerous to the 
[Hipiilation than that which has hitherto existed. 

The villages are small— populations of 500 to 1,500 or so— and 1 doubt 
whether it would lie practicable or possible for such a population to maintain 
effectively a clearing even approximating to present requirements. It must also 
be remembered that the season of prevalence, when clearing is most required, 
is the farming, the rubber, and the snail season. It has lieen suggested that 
farms should lie made in the immediate vicinity of villages. 1 consider the only 
local crop which would give thoroughly effective results would lie ground-nuts, 
and this is a product more of the open country than of the forest. Ground-nuts 
are not grown, in Ashanti, for two successive years on the same ground. They 
require a shallow gravelly or sandy soil, and are unsuitable as a forest product. 
Sweet potatoes would no doubt be efficacious to some extent, but they arc 
strongly objected to hy the natives on account of their rapid and spreading 
growth, and they are said, with what truth 1 am unable to state, to afford 
a special attraction to snakes. 

Clearing round Water-supplies. 

General instructions have been issued to obtain clearings round village water- 
supplies ; but it "is now generally recognised that, where these supplies are the 
sources of streams, the removal of shade may have the effect of diminishing the 
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water, if not actually drying it up altogether during the dry season, and infinite 
harm might be done thereby to a large extent of country watered by a particular 
stream. In daman and Berekum, water in the dry season is very Rcarce, water-holes 
being mostly used as village supplies. These holes are situated in shady places 
and to remove this shade might mean the end of the supply and consequent 
water famines during the dry season, Clearings round water-supplies should 
therefore bo undertaken, I think, with great care, and the supply should be 
examined by an expert before clearing operations are definitely ordered and 
onforeed. 

River-crossings. 

lo maintain an effective clearing at river-erossings on forest roads, situated as 
many are at considerable distances from the nearest village, I consider, however 
desiiablc, to be altogether impracticable, unless undertaken at great expense 
by Government labour. In the neighbourhood of rivers vegetable growth is 
especially rapid, and a non-effective clearing would possibly create a forest 
condition more favourable to Glussinu. 1 venture to think that at the present 
time the limited occurrence of sleeping sickness in the Province would not 
warrant large expenditure in this direction. 

Sleeping Sickness. 

From medical reports and from native evidence, sleeping sickness appears 
to be a disease of great antiquity in the locality. I can find no record or 
tradition of an epidemic, ami it would appear unlikely that there is any great 
danger, at the present moment or in the near future, of an outbreak in epidemic 
form. 1' ron i recent statistics the (icrccntage of infection (not a very large one) 
appears to be in a condition of equilibrium. There is no native panic, and front 
my own experience of seven years of being constantly bitten by Glvssinn in 
infected areas, the risk of infection cannot he very great. There is no evidence 
to show that the disease is any more prevalent at the present time than it has 
been for a long ]icriod, and several years of medical statistics will lie necessary 
to enable any correct opinion on this point to lie formed. In the present 
condition of the disease the object of enforcing clearings would not be understood 
by the natives, and with such a small |ioreentage of infection no great object 
lesson would lie conveyed by results. It is possible that the natives would 
conceal cases of the disease (and there is nothing easier for them to do) and let 
the Government know as little aliout it as possible, with a view to avoiding 
lalmur the cause of which they do not appreciate. Were there a panic or a much 
larger percentage of infection, conditions would lie different. Three years ago 
the natives were willing and anxious, as I think has l>een testified by Dr. King- 
horn, to aid the cause of science by giving all information in their power. 
Already, I regret to say, I sec signs of attempted concealment and a desire 
to avoid answering questions as to the disease. 

Qlossina longip&lpU. 

According to medical reports. Jaman, Berekum and Wenehi are the neighbour- 
hoods most heavily infected with sleeping sickness. In these areas Glossina 
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longipalpis , in the grass country, is equally prevalent with G. palpalis in the bush, 
yet in other parts where palpalis occurs and Ion t/ipulpis docs not, the percentage 
of infection appears to lie less. G. morsitans has been proved to be a carrier 
in Rhodesia of a form of trypanosomiasis extremely similar to sleeping siekneBB 
and it is more than probable that G. longipalpis may equally be a carrier in the 
Western Province of Ashanti. Till this point is definitely settled one way 
or the other by scientific experiment, it would appear premature to direct 
compulsory and expensive prophylactic measures against G. palpalis alone, 
whose habitat differs so much from that of G. loni/ipolps. 


Conclusions. 

To sum up my observations and conclusions, I would urge : — 

1. That the native should be encouraged to rejmrt cases of sleeping sickness 
for diagnosis and treatment, and to give evidence, and should not lie frightened 
by excessive compulsory work into concealment of the disease. 

2. That the population is not sufficiently large to maintain extensive effective 
clearings. 

3. That a nou-offeetivc clearing of forest produces a condition probably more 
dangerous than no clearing at all. 

4. That clearing round water supplies should only be undertaken with the 
greatest caution. 

5. That clearings at river crossings in forest are impracticable unless under- 
taken with Government-paid labour, and that the cost of clearing and maintenance 
is not at present warranted, owing to the limited occurrence of sleeping sickness. 

6. That the |>oint as to whether Glossina longi/mlpit is or is not a carrier 
of human trypanosomiasis should be definitely settled as sihui ns possible by 
transmission experiments. 

If the scientific investigation referred to in the last paragraph be undertaken in 
the locality, I do not consider that at present any steps are required from the 
Administration beyond : — 

1. Treatment of cases and obtaining of statistics as to sleeping sickness. 

2. Instruction of the native as to causes of the disease ; my own experience 
is that if one tells a native the same thing for a sufficient number of vear- 
he will end by believing it, 

3. Improvements in general sanitation and in the native methods of living. 

4. Object lessons of extensive effective clearings round Ettropran stations, 

5. Up-keep of village clearings of surh extrnt only as rmi /*- rjf'ri'tirrhj main- 
tained by the population without interfering with their farming and industrial 
pursuits. The extent of these clearings must I* largely left to the discretion of 
the administrative officers, who would, of course, take the medical officer into 
consultation. 

During this period f presume the medical authorities would obtain statistic- 
with regard to the disease, which in a few years would yield definite data l» 
proceed upon, and further steps could be taken by the Administration should any 
marked increase of sleeping sickness be demonstrated. 
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I should mention that throughout the “orchard” country small antelope 
(busbbuck, duiker, etc.) are plentiful, and that in imfarmed and thinly populated 
areas buffalo, waterbuck, hartebeest, roan antelope, kob and reedbuck are 
found, I’ig, bongo, and smaller forest antelope are found in the forests, and all 
rivers of any appreciable dimensions contain crocodiles. Elephants occur in one 
portion of Jamau and Weuchi, and during the rains in the Akonanza Forests of 
Waul and Ahafo. Monkeys are plentiful in the forest and baboons in some 
parts of the open country. Game generally is fairly plentiful, but to the 
European hunter it is extremely difficult of approach, its shyness being doubtless 
due to the large amount of native hunting and the profusion of Dane gunB in the 
country. 
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NOTES ON GLOSSINA MORSITANS, WESTW., IN THE 
LUANGWA VALLEY, NORTHERN RHODESIA. 

By Ll. Lloyd. 

Entomologist to the Luangna Siteping Sickness Commission. 

These notes arc intended as a summary of the early investigations into the 
habits of Glntsinu morsitans earned out in connection with the Etiangwa Sleeping 
Sickness Commission. The part of the valley that has been examined is that 
lying l>etwecn 12° S. and 13° 50 S., hut it lias been practicable to make only one 
journey to the eastern side of the river. This journey was undertaken in 
September and consisted of an examination of the Rukusnsi and Rukusi Rivers 
from the Luangwa almost to the Nyasaland boundaries. Hence these remarks 
apply mainly to the district immediately surrounding Nawalia, the headquarters 
of the Commission. The observations have Wen made during the period from 
August 1911 to the beginning of March 1912. 

Physical features and climate. 

These have been dealt with on several occasions,* but a lew remarks here are 
necessary. The Luangwa is a broad sluggish stream running through an alluvial 
plain, at this point aliont thirty-five miles in breadth. In the dry season there 
arc extensive sand-lianks in its lied. On the western side low hills arise at the 
edge of the plain and the range is continued to the precipitous Mchingas. The 
laboratory is situated on the first of these hills, at an altitude of 2,000 feet, while 
the Luangwa is alaiut 100 feet lower. The hills arc interspersed by shallow 
hollows filled with alluvial soil, through which the streams cut deep channels. 
A | .art from the Nyamadzi and the Mpamadzi, which are perpetual streams, these 
channels contain no water, except for a few hours after' rain, when they assume 
the proportions of torrents. On the eastern side there is no running water during 
the dry season, the lieds of the streams becomiug filled with a dense growth of 
s] ear-grass. The whole valley from June to December is very dry. A few hot 
salt-springs in the neighlioiirhood of Nawalia form permanent swamps of small 
propitious and near the Luangwa a few |iools prsisted until the rains began. 
The ground is baker! so hard that it becomes difficult to penetrate it. ami in the 
plains broad and extensive fissures form which extend deeply into the earth. In 
the rainy season the plains become very swampy, swamps being common on 
sloping ground in the hills where the short tufty grass retains the water for days 
nfter rain has fallen. 

The vegetation for the most part is not dense. The timpani forest, which 
extends over most of the plains, is of an open nature with little or no under- 
growth. It consists almost entirely of one kind of tree, the mopani ( Copaifera 

* Suave, Bull. Ent. Bo. 1, p. 303. 
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mupaui), with occasional baobabs {Adansoniu digituta). The ground is scantily 
clothed with short grass. In places where the swamps are of too long duration 
for the growth of trees are found stretches of long grass which is fit to burn 
about September. On the hills, where the woods are less open and composed of 
various trees, there is denser undergrowth, but it is rarely of an impenetrable 
nature. 

Details of the temperatures experienced and of the humidity of the air are 
given elsewhere. 


Distribution of Olossiua morsitans. 

(i. mursiltius is the only species of tsetse-fiy that has been met with. It is 
almost universally distributed in this part of the valley, but in the immediate 
vicinity of the Luangwa itself it is not often »een.“ l)r. Aylmer May informed 
me that in a long journey up the river he was much struck by this fact. On one 
occasion my carriers were much bothered by this fly from Nawalia to the 
Luangwa, but it did not cross the river with 11 s. and on returning next day to the 
western side I was unable to find a single specimen in several hours search. 
The only piece of country that is apparently always clear of fly is a triangular 
patch extending from the big village Kambwiri to the Luangwa. t 1 observed 
nothing in the nature of the vegetation or soil to account for this absence, and 
game of all kinds is very plentiful in this district. This locality has always liecn 
clear of fly so far as we are aware. 

Seasonal variations. 

The fly was very numerous in the valley during the early part of the drv 
season, but the numliers gradually decreased to the commencement of the rains, 
when increase was again observed. This corresponds with the numbers of pn|»e 
that were obtained in the laboratory. Xu special decrease was observed at the 
time of the grass fires. I 11 August the fly was rather numerous on the road from 
Mpika to the foot of the Mehingas, the first being seen alamt eight mile, from 
Mpika ; hut on returning hy this road in March I saw no fly on this section. 
The weather on both occasions was ideal for fly. 

At the beginning of March I went to the higher ground of the C’ongo-Zandmsi 
watershed to recommence breeding tsetse in a fresh locality. The site selected is 
at Ngoa, thirty-two miles X.E. of Mpika, and with an altitude of about 4.IKKI 
feet. The spot was reached towards the dose ol the rains and (1. miiraitaiu 
was extremely scanty. The natives of the district nfttrmod*howcvcr that ns soon 
as the rains ceased the fly would la-come numerous. During the first week rain 
fell nearly every day hut after this the weather continued fine. The increase »f 
the insect has lieen most remarkable and is well shown by the following catches 
of three expert Hy-boys. During the first week the boys brought in 3K females, 
during the second 71, and during the thin! 147. 


* Xeatc, Bull. Em. He*. 1, 1’. .106. 
t Hill. Bull. Eat. Has. I, p. 133. 
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Habits. 

In the valley the fly becomes active at sunrise, if there is no dew, disappearing 
during the hottest hours of the day, except in deep shade. Directly it becomes 
cooler the fly recommences to bite and continues to do so till some time after the 
sun has set. When a lamp was taken at night into the room where the captive 
flies were kept they immediately became active. Individuals occasionally flew on 
to our verandahs in the evening and attempted to feed by lamp-light. At Ngoa, 
where the mornings are at present cold with heavy dews, the fly does not liecome 
active till the sun has been up for two or three hours. They may be seen resting 
on the trunks of trees and are very wary if approached. They continue to bite 
throughout the day but are most troublesome between the hours of 4 and 5 pjn. 
As a rule the tsetse disappear during a shower, but on one occasion when I 
walked for an hour in heavy rain they continued to bite all the time. They bite 
readily through one thickness of clothing and if no jacket is worn the shoulders 
are badly attacked. However hot the weather this garment should always be 
worn in fly country. It is advisable also to have the bottoms of the trousers 
closed as the flics often enter and bite above the socks. Tight tkiu clothing is 
much to lie deprecated and the ideal clothing consists of boots, thick puttees and 
loose knickerbockers. 


Proportion of the sexes. 

Much difficulty was experienced at lirst in obtaining sufficient females for 
breeding pur|>oses. Frequently only three or four females were brought in 
amongst two or three hundred males. letter the hoys were shown the differences 
between the males and females and there was then no difficulty in obtaining a 
sufficiency of the latter. The relatively small proportion of females that is 
normally taken is a matter of great interest. In the laboratory the sexes are 
bred in equal numbers, so that it is fair to assume that they are really equal in 
nature. Several writers have drawn attention to the fact that the swarms of 
tsetse which accompany a moving object leave it as soon as motion ceases. 3 
While this is certainly the case, vet flies which desire to feed do not leave a 
standing animal and one is very frequently bitten when standing or sitting. The 
majority of the swarm however are not desirous of feeding and may often be 
seen sc tiling on the cover of a maehila,t though the helpless backs of the bearers 
offer tempting op|K>rtunities for a meal. If the flies which actually bite are 
caught they are fnurgj to be females as frequently as males, but the small projior- 
iimi of females that is caught normally shows that the swarm consists almost 
entirely of males. An analogous case may be quoted. 1 lie vast swarms of 
midges so often seen on fine evenings arc known to consist entirely of males, and 
directly a female joins the swarm it is mated and the couple drop front the dance. 
With Glm.ma. as long as an animal is moving there is a probability of females 


3 Montgomery and Kinghorn, Ann. Trap. Med. and Paras III, p. 325. Other writers have 
made the same observation about (r. fxil/ftito. 
t [A kind of iedan -chair —Ed.] 
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rising to feed and of the accompanying males thus finding mates. When the 
animal stands there is little chance of females rising to it and this may he the 
reason why the males leave. Mating couples have several times been seen on 
the backs of natives. 


Pood. 

Owing to the difficulty of obtaining suitable mammals, native fowls were used 
almost entirely as blood donors for the captive flies. The small numbers of 
pupae obtained would seem to indicate that fowls' blood is not a very suitable 
food. This is perhaps because the blood forms large firm clots in the suckiug 
stomachs of many of the flies. When the blood has attained this condition it 
cannot apparently be utilised by the flies, as the clots persist for some weeks 
after the meal on fowls, though monkeys may have been used as food in the 
interim. When such a dot is formed it would be impossible for the fly to retain 
a full-grown larva in the uterus. The phenomenon has not been observed with 
mammals’ blood, nor has it been observed in nature. 

No evidence has been obtained that the flies take any food other than blood. 
Out of sixty-seven freshly caught flies that were dissected, mammalian blood was 
recognised in fifteen, nucleated red cells in four; one fly contained both nucleated 
and non-mideated red cells ; in thirty-two, blood in a more or less digested 
condition was seen ; while fifteen had either not fed or the detritus was not 
recognisable. 

It seems possible that a little water may he takeu, as the flies har e been 
observed at the edges of puddles and apparently drinking. Kinghorn has 
observed the same thing with G. paljialu on the shores of Lake Tanganyika. 
If a moistened sponge or blotting paper is placed in a liottle with captive flics, 
they will settle on it and thrust in their prolmscidcs. 1 have not been able to 
prove by supplying coloured fluids and subsequently dissecting the flics that fluid 
is actually absorbed. Exactly the same thing was observed with slices of ri|>c 
water melon hut again it could not be demonstrated that food was taken up. 
Flics placed in bottles with Sphingid larvae died of starvation and were never 
seen to take anything but the most perfunctory interest in the caterpillars. 

A gecko which was placed in a cage of flies caught and devoured the inser ts. 
Experiments were also made with a monitor which was placed in the double 
bottom of a cage made of gauze in such a manner that it was incapable of move- 
ment. The flics in the cage attempted to fetal but only one succeeded in doing 
so, thrusting in its proboscis in tire region of the head. The animal was 
then killed and a cut section was tillered to the ftios, when several readily 
gorged themselves. 


Enemies. 

An Asilid fly was taken on the wall of the laboratory devouring a tsetse-fly ; 
it had made a wound in the side of the thorax. The favourite food of these 
rapacious insect* teems to lie Ta ban idae, especially the larger species. One was 
taken eating a dragon-fly. 
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During tlie latter part of August the laboratory was raided during the night 
by hordes of a red driver-aut. These climbed the bottles in whicli the tsetse-flies 
were kept, bit through the gauge, and entering destroyed every fly. The bottles 
in which the pupae were kept were also entered but the pupae were not damaged. 

V still active larva also, curiously enough, escaped injury. This incident is not 
rccorded'as suggesting that driver-auts are enemies of the flics in nature, but as a 
record that the larvae and pupae are not destroyed by these insects. 


Table shmeimj the duratka of the pupation period of (1. liiorsitans at various 
temperatures ( altitude 2,000 ft.). 
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obtained. 

Sumlier of 
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Approximate mean temperatures to which the 
groups of pupae were exposed. 



Are rage length* of the pupation period* of 
the groupe of pupae. 
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Breeding. 

The hot dry season has had a very deleterious effect on the breeding of the flies, 
as shown not only by a reduction in the numbers of pupae produced, but also by 
the subsequent death of a large proportion of these. In the hotter months great 
difficulty was experienced in keeping the stock flies alive. Kinghorn” has already 
detailed' the conditions under which the flies were kept and the method adopted, 
so that no more need be said under this head. 

The full history of the pupae produced is given in the accompanying table. 
The number of abortions is not included as a full record of these was not kept. 
Abortions were most numerous during September and October, while in the cooler 
months there were not many. The number of stock flies was roughly constant, 
the small number of pupae obtained during September being due to the raid of 
ants mentioned above. Flies freshly caught do not breed so well as those which 
are accustomed to captivity. The mean temperature is that of the room in which 
the flics were kept. The readings of the wet and dry btdb thermometers were 
taken in the open air under shade. The approximate mean temperature to which 
the pupae were exposed has been arrived at by averaging the mean laboratory 
temperatures for the periods in which the pupae were obtained and those periods 
following which could have influenced them. The table shows that as the 
temperature rose from 67 to 85 the duration of the pupal life was reduced from 
fifty-one to twenty-three days, and the accompanying diagram will illustrate the 
ready response of the pupae to even slight changes of temperature. Without 
direct ex]>erinient it would l>e impossible to estimate the relative influence of tem- 
perature and humidity. Since however the humidity of the air to which the 
pupae of November 1-15 were exposed was greater than that during the pupation 
of the October groups, it would appear to be the high temperature rather 
than the low relative humidity that caused the death of the pupae. 

In conclusion I must express my indebtedness to Dr. Kinghorn, the C hief 
Investigator of this Commission, for the use of some of the data of the pupation 
is riisls, and for assistance in many ways. 


AW, .V. Rhmir’io. M<ty 1912. 


Kinghorn. Bull. Km. Hes. II. |i. 291. 
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A KEY FOR DETERMINING THE AFRICAN SPECIES 
OF ANOPHELES (SENSU LATO). 

By F. W. Edwabds, B.A., F.E.S. 

( Tublishal br/ permission of the Trusters of the Uritish Museum). 

The compilation of the following key 1ms been a matter of no little difficulty, 
mainly owing to the close connection of the species in some of the groups, which 
sometimes makes it almost impossible to assign specific limits. The difficulty has 
in some cases been increased through the paucity of material, which prevents any 
adequate conception of till 1 range of variability being obtained. This is particu- 
larly the case with some of the species coming from the Mediterranean region, 
which are very closely allied, and of which, as a rule, the British Museum 
possesses very few 8|>eciniens. Names have only been sunk here as synonyms in 
those cases where there appeared to be no reasonable doubt, either after a com- 
parison of the types, or of the descriptions, when these were sufficiently detailed. 
Eventually, therefore, it may be found that some forms which are here given 
specific rank will have to !>e regarded at most as varieties. Since so many 
figures of Anopheline wings, etc., have already appeared, it is not deemed 
necessary to add to their number. Some new records have l>een included, but on 
the other hand some old ones, which appeared to be questionable, have lieen 
omitted. As with the writer s previous papers, this key is merely intended to 
supplement the detailed descriptions which will bo found in other works. 

The recent suldivisions of the old genus, proposed by Mr. Theobald, have lieen 
discarded, since they grade imperceptibly into one another, and are not founder! 
on any structural differences, while Atwphrles in the broad sense is a very well- 
defined genus easily recognisable even by au amateur. It is sometimes argued 
that certain species are more and others less closely related, and that it is 
necessary to give expression to this obvious fact in our nomenclature, by the 
employment of a generic or subgenerie name for each group. But such a course 
appears to me to lie quite unnecessary, and to tend merely to obscure larger 
relationships, while it greatly increases the difficulty of determination. In 
the pro|>oscd “ genera of Anophelines the characters relied ujam are 
not only most trivial, but are sometimes variable within specific limits 
ir.y.. “ 1‘yrtlephorHs " eo.it, and may l>c confined to one sex. It is quite 
pissihle, too, that genera founded on sueh snperfieial eharacters as the width of 
the scales might prove to lie polyphylctie. The differences found in the larvae, 
like those between the adults, arc very slight, and moreover they do not seem to 
support the classification by scale characters. 

The leading characters of the key will serve to indirate the approximate 
limit* of such of these so-called genera as are African, hut as Lt.-C'ol. A 1 cock 
lias shown us.* they cannot lie dearly distinguished -except (icrhaps Ayssur- 
htptrhns [= CW/w] and ('hristya, 1*4 h of which have well-marked lateral scale- 
tufts, but entirely different in character, while the latter has no scales on the 


Ann. Mag. Nat. Hist. (*) ,iij. HMI. pp. 240 24J. 
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dorsal surface of the alidomeu ; I have seen no transition lietween Bpecies with 
abdominal scale-tufts and those without them. The divisions of A nophelet found 
in Africa to which generic names have been given are as follows : 


Anopheles, Mg. 

Ty|>c 

... maculipennis. Mg. 

Myzomyiu , Blanch. 


... rossi, Giles. 

Pyretuphont&y Blanch. 

it ••• 

... oostalUy Lw. 

Fetiinelln, Thco. 

l» ... 

... pallulopalpi, Thco 

My zorkynch Mi, Bhineh . 

»s 

... sinensis,, \Vie<i. 

Christy a, Theo. 

II 

... implex a, Thco. 

Neocellia , Thco. 

„ 

... indie tty Theo. 

Nyssorhynrh us , Blanch . 

„ ... 

albimanus , Wied. 

CW/w, Thco. 

M 

pknroensisy Thco. 


FrUmtlin is indistinguishable from Pyretopliorus and Cellin from Nyssorhynchtts. 
The group called “ Nyswrliynchns " in the fourth and fifth volume of Theobald's 
Monograph is really unnamed, since the ty|>e specie* of Xystarhyui-hut has 
pronounced lateral scale-tufts. 

K’-'J to the African Sitrcies of Anophele*. 

1. Thorax with distinct liroadish-elliptieal scale* (except in A. 

i hrintyi ) ; female palpi shaggily sealed : abdomen usually more 

or less sealv 2. 

Thorax clothed with hairs or narrow almost hair-like scale* ; 
scales of female palpi usually oppressed ; alidomeu without 
scales on the dorsal surface Id. 

2. Abdominal scab s obviously present on all the segments 3. 

Abdominal scales absent, or if present, confined to the terminal 

segments (" Xysaurhynehu .* ") H. 

3. Alslominal scales forming distinct projecting lateral tufts ( A’/<- 

Mtrhy nchus, [ = ( VfhVi]) ... ... ... ... ... ... 4. 

Abdominal scales not forming tuft* (Xeoreltoi ) i). 

4. Last joint of hind tarsi light, or at least light-tip|icd 5. 

Last joint of all tarsi entirely dark 7. 

5. Last joint of fore and mid tarsi all dark ; rather large yellowish 

species (.5-6 ntm.)* /. pkarorn*i*. 

Last joint of fore and mid tarsi light or light-tipped ; smaller, less 
yellow species (4.5 mm. or less) ... ... ... ... ... 6. 

6. Last joint of all tarsi wholly yellow j remaining joints regularly 

ringed with black and yellow ; very small species (.') nun.) rinrtna. 
Last joint of all tarsi w hite tipjHsl ; remaining joints not ringed ; 
larger species ... ... ... ... ... ... ■'!. jurohi. 

7. Hind tarsi entirely dark I, nryrntniMmtits. 

First four joints of hind tarsi with apical white rings ... 5. ujunmoma. 

ti. Last tarsal joint white: small species (3.5 nun.); Egyptian 

11. mueuliroata. 

Last tarsal joint not white; large species (7 mm.) ; Fast African 

7. rhritlyi- 

• Unless otherwise stated, measurement* denote the length of the liody exclusive of the 
prolx**cij*. 
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9. Hind tarsi entirely dark : three white palpal hands in O, the first 

two narrow ,y. 

Last two or three joints of hind tarsi while 10. 

10. Four narrow white palpal bands : wing-scales lanceolate : legs 

spotted ... ... ... ... ... ... f) t u u reotrjwt m ir/rr. 

Three palpal hands, the last two rather broad : wing-scales much 
narrower 11 . 

11. Femora and tibiae white-spotted • 12. 

Femora and tibiae not white-spotted ... ... ... ](p rufipcs, 

12. Palpi white-spotted //. pulpit. 

Palpi not* white-spotted 72. prdorirhsh. 

13. Abdomen with lateral tuft- r>f very long -lender stales on each 

segment { Christ ytt) I'i. hnpb.n/.<. 

Abdomen without lateral scale-tuft* ... ... ... ... 14. 

14. W ing-seales mostly yellow. the black patches on the veins niueh 

reduced, hut three long and one short black marks on the costa 

and first vein, the first two almost or quite united 15. 

Wings not so marked ... ... ... ... ... ... 10. 

15. Last 2f joints of hind tarsi white ... ... ... ... If. theihrt. 

Last joints of hind tarsi dark ... 25, wlUwnn, 

111. Wings with at least three pah* -pot- on the costal border 

(doubtful species are included in tin* m*\t division! < Mp:otntfia) 17. 

Wings with at most two pale -pots ,,n the costa! Iwtrder 36. 

17. L:»«l hind tarsal joints while : leg- *|Kitii»d ... ... Ui tmtaUnsis. 

Last bind tarsal joints not w hite 18. 

IX. Femora and tibiae mur* or less -)w»tted with whiti-h : tarsi 

distinctly ringed at tin* joint- 19. 

Femora and tibiae nut at all while-spotted 20. 

19. Hind metatarsi with alnml five well-marked narrow whitish 

rings: female palpi with four narrow white ring' ... 27. 

Hind metatarsi without di-iinet rings: female palpi with three 
white rings, the apical om* broad ... ... ... ... /\ «//.'. 

20. Third vein with three dark and two light areas : male palpi 

with the club mainly yellow, a- in ... /.9. piiil/r/opn I jti. 

Third vein with only two dark area- (m ar ba-e and apex i. or 
entirely dark ... 21. 

21. Palpi of female white only at tin* apex : base of first fork-edi 

nearer apex of wing than that of second : small, very dark 
-]>eeies ... ... ... ... ... ... ... - n - 

Palpi of female with three or four white ring- ... ... ... 22. 

22. Third vein mainlv type form, and < niinjiirirs\ or 

entirely dark : mesonotmn clot he 1 with hairs ... .. ... 23. 

Third vein mainly pale ... • ... ••• ••• -'*■ 

23. Hind tarsi with fairly distinct pale rings, wing-field with 

some pale spot* ... ... ... •• ... 2/. h*n*fip<ilpi>. 

Legs entirely dark 24. 




n 
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24. Wing-field entirely dark ; no pale scales even at bases of fork- 

cells ... ... ... ... ... 22. rhodesienm. 

Pale spots present at bases of fork-cells, even in the darkest specimens 25. 

25. Lighter species, Mediterranean and Oriental ... 23. culiciftm?*. 

Darker species (very variable), Ethiopian 24. funestus. 

26. Palpi of female black-tipped 27. 

Palpi of female white-tipped (in A. cinerens the white scales at 

the tip are easily rubbed off) : mesonotum with narrow but 
fairly distinct scales ... ... ... ... ... ... SO. 

27. No dark scales on first fork-cell or on anterior branch of second 

23. mpuilrtus. 

Dark spots present (though sometimes small) on first fork-cell ... 2K. 

2$. Vestiture of mesonotum consists of hairs ... ... ...20. hispnnioln, 

Vestiture of mesonotum consists of narrow scales ... ... ... 29. 

29. Third and fourth costal spots smaller : first fork-cell mainly pale- 

scaled 27. chaudoijei. 

Third and fourth costal spots larger ; first fork-cell mainly dark- 

scaled ... ... ... ... ...23. multicolor, 

•50 East joint of female palpi mainly dark, pale at each end ; largo 

species, wing-length about 5 mm 29. cincrrus. 

Last joint of female palpi mainly or entirely white ... ... 31. 

31. Tarsi dark : middle ring on female palpi rather narrow 32. 

Tarsi with pale articulations... ... ... ... 33. 

32. Average wing-length 3*8 nun. ... ... ... 30. hvusrtmlcnsis. 


Average wing-length 3 inm ... ... ... ... 24. fnnrstus. 

33. Larger (alnmt 5 mm.) : Me, lit. •rranean 31. sw/w 

Smaller : Ethiopian : middle and terminal pale ring* on female 

palpi about equal and rather broad ; tarsal joints with narrow 
yellowish rings 34. 

34. Larger, darker species (3*5-4*5 mm.) ; third and fourth costal spots 

larger ... ... ... ... ... ... ... 32. in nrshiilli. 

Smaller, lighter species (3-3*2 nun.) : third and fourth costal spots 
smaller ... ... ... ... ... ... ... ... 35, 

35. A dark spit at apex of wing... ... ... ... 33. pitrhjonli. 

No dark spot at apex of wing ... ... ... ... •>/, ftnnwstn. 

36. Thorax clothed with narrow scab's: light sj>ots on wings more 

numerous ... ... ... ... ... ... ... ... 37. 

Thorax clothed with hairs (excluding the scales near the front 
margin); wings very dark, or else quite umeolorou& ... ... 39. 

37. The two last palpal bands (in femah*) about equal and rather 

broad — as in .4. marthalli \ tarsal joints with rather broad white 
apical rings ... ... ... ... ... ... ... 35, unstnti. 

Palpi of female with four narrow whitish rings ; the terminal joint 
having a dark ring in the middle ... ... ... ... ... 38. 

3K. Numerous yellow forked scales mi the head ; legs dark, tarsi 

scarcely ringed ... ... ... ... ... ... 30, dhtincltt*. 

No yellow forked scales on head ; femora and tibiae S|>ottcd with 
whitish, tarsi distinctly ringed at the joints /V. rosin fix var. ntrhi'. 
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39. Last 2-3 joints of hind tarsi white ; female with a tuft of scales 
on the ventral side of the last abdominal segment (Myzorhynchus) 

37. mauritiunns. 

Last joints of hind tarsi not white : female without ventral scale- 

tuft 40. 

t(). Blackish species ; wings with some pale spots 41. 

Lighter species ; wings without any pale spots 42. 

41. Female palpi shaggily -ealed : pale scales of wings occurring 

mainly on the fourth, fifth and sixth veins 33. umlmmits. 

Female palpi with oppressed 't ales : pale scales of wings loss 
numerous and occurring mainly on the first vein ... 30. xniilliil. 

42. Wings with dark spot s formed bv accumulation of scales 10. marnlipnmi <. 

Wings without any dark spots 43. 

43. First fork-cell longer than second ... ... ... 41. alyeriensis. 

Fork-cells of eiptal length ... ... ... ... 42. iintninutus. 

Unidentified sjiec'es : uiinnlti. Manp. Dipt.. 1. p. 33 (18.34 ), The complete 

description is as follows: '‘3. A. Naix. — . I Ituphf h noh. Long. 2 lig. 
(iris. Falla's a anneaux lilanes. Ait- a laud limn, ot a trois petites laches 
lilanchatres. 0. Do Senegal. Miw'tnu d hi-toirc naturclle a Paris." If the 
type is still in existence the species might he identifialde. hut not otherwise. 

1. A. pharoensis, Then.. Mon. Col. I. p. )ti9(190li. 

('rtlin phttrv'nut. Then.. Mon. Cul. III. p. 103 (1903). 

Xyssurhyndins N.-l... Arch. Para-it. X. p. 24ti <190(l|. 

Nevei i- Lenta ire give- good figure- of this -peeie-. 

Pale-tine: Egypt; Sudan: (iamhia : N. and S. Nigeria : Togo; Belgian 
Congo ; Angola : S. Illusle-ia : Madaga-ear. 

2 . A. cinctua, New-t. and Cart. (I'r//m |. Ann. Trop. Med. IV. p. 381 (1910), 
A-hanti. 

.!. A. jacobi, Hill and Haydon < (',///« I. Ann. Natal Mils. I. p. 144 (1907). 

Natal. 

I. A. argenteolobatus, (iongh I Olid). Transvaal Dept. Agrie.. Kept. <}ov. 
Vet. Ilaet. 1908 09. p. Ill) (Pilot. 

t'rllln pxruihisyMuitiitxii. Newst. ami ( art., .\ mi. I rop. Mod. \ . p. 23li 1 191 1 ). 
Tran-vnal : N.K. Ilhode-ia. 

1 . A. squamosus, Then., Mon. Cul. I. p. KIT (1901). 

(‘film xyw nmisti. I’hoo., Mon. ( nl. III. ]). 109 (19031. 

(V//i.| tiniiniiiritriisis. \ entr.. Bull. Mus. Paris. Nil. p. 198 (1900). 
f Crllitt prrtorir nstx. Cough (hoc Thro. t. I ransvaal Dept. Agrie.. Uept. (iov. 
Vet. Ilaet. 1908 09, p. 117 (19101. 

Egypt : .Sudan: N. Nigeria; Sierra Leone : (iold Coast; Angola; Natal: 
Transvaal ; S. Klwdcsia : Nxa-alatid; British 1',. Africa : Madagascar. 

I am u liable ' o separate C. prt/vrii nsif and ( . tinimiiirimtiis f non .1, syntwwsHS 
hv comparing the descriptions, and consider them the -amo. 

( < Itiii si/iintiwsii , var. nrnvidi, Ncw*t. and (art., Aim. Trop. Med. V. p. 238 
{ 1 211 )» ( CeUiu arnvMii Stph. and ('hr., Pra<\ Stud, of Malaria, Kd, Ill, 1208, 
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p. 175). Tin; fact that this differs from typical A. st/uamosus only in the absence 
of the white pleural lines, would certainly seem to justify sinking it under that 
species, vet it is luirdlv conceivable that larvae so different as those described by 
Hill and Harden and Non-stead and Carter could lie nonspecific. Possibly some 
confusion of adults has arisen. The character given for the separation of the 
adults seems quite inadequate. 

ti. A. maculicosta, lleeker, Mitt. Zool. Mns. Berlin, 11, p. 69 (1903). 

Dr. Becker has kindly supplied me with the following additional notes on the 
type: — " Thorn.)- gi-ey. not brown. Pleurae and sternum light grey, with red- 
brown patches, not dark as in plmraensis. Abdomen : scales yellowish, no darker 
scales on side and at the end of the alslomen and no broad scales sticking out- 
wards on the landers. Femora and f thine are quite yellow brown with some little 
brown irregular patches, but not banded, the hind tarsi quite yellow-brown, their 
base somewhat darker, the ends of them and the last joint yellow, not white. 
Winns in general pictured like .4. phnroensis. J.etujth 3*'» mm., not 8 mm. 

After this I believe .1. awculirosta is u species closely allied to A. phnroensis , 
but differs in the ornamentation of the pleurae and the legs and the length of the 
body." fn spite of the differences indicated, 1 am inclined to think that A. 
mncnliroshi was described from a small rather worn specimen of . 1 . phuroensis. 
The lateral projecting scales of the alaloinen may well have been rublied off, and 
as to size, I can onlv say that 1 have seen no specimen of phnroensis which 
exceeded ti mm. in length, and that they arc often a good deal less. A, mnntlicosla 
was described from llgypt, where pkaroensis is common. 

7. A. christyi, Newst. and Part. (XrorrHin), Ann. Trop. Med. V, p. 238 (1911), 
A large mosquito resembling .1. manritianiis in general appearance, but, with 

more distinctly spotted wings and without white hind tarsi ; it is easily distinguished 
with a lens by its scaly abdomen, the scales not forming lateral tufts. The dark 
spots of the wings stain the membrane, so that even a denuded specimen would 
lie easy to recognise. 

I ganda ; British K. Africa (Njoro and Nairobi. T. ,/. Anderson). 

8. A. brunnipes, Then. I Xi/ssnrln/nehus), Mon. Cul. V, p. 1)4 (191b). 

Angola. 

!t. A. aureosquamiger, Then. tl‘yret„phnnis), Mott. Cul. ! V . p. 73 I March la. 
19<)7 1. 

Hill ami llavdon in their description of A. nntnlrnsis make tin mention of the 
•calcs on the thorax. This may be only an omission, as there seem no other 
cha rfti'trr* .s*‘par:it** nut air- ns is ,'tn< I tiifrios/fuumifff'r. 

Transvaal. 

10. A. rufipes, dough, Transvaal Dept. Ajjm:., Ri»pt. <iov. Vrt. Hart. 1 09, 

p. 1 19 (a** var. of Syswrlvjnrhn* pniorit-nsi*), 

. \naphrln t y.isorhy tir fins) trulsoni* K4w., Bull. Knt. Uiv*. II, p. 
tn»‘i* l J '/retnpltt>rn\ iriitumii, Lru:c^t<T, 1908). 
fhi*< Mpn-if-t rr\t li<*r variable in t hr amount of whit*' on tin* hin*l lr_ r '. 

Spcnnu n;* hr«*i In Dr. Ingram at Rn|»\ UoM ('*>a?*t. have thr aiiio* ring at th«- 
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apex of the hind metatarsus almost absent, and no dark ring at the base of the 
third hind tarsal joint. These specimens differ from the Oriental A. fnliyinosns 
in having no scales on the abdomen of the female. 

Transvaal; British E. Africa (Masongaleni, S. A, Neavc): Gold Coast 
(Bole, Dr. hujrum) \ N. Nigeria; S. N igeria (Oshogbo, Dr.J.J. ^imyson), 

1C A. maculipalpis, Giles, Gnats, Ed. 2, p. 297 (1902). 

Nyssorhyncltw indie ns is, Theo., Mon. Cub V, p. 02 (1910). 

Transvaal; S. Khodesia : Angola; Belgian Congo: N. Nigeria; Mauritius; 
India. 

12. A. pretoriensiB, Theo. (Nyssorhy minis), Mon. Cub 111, p. 99 (1903). 
Transvaal : N atal. 

13. A. impleXUS, Theo. (Christyu ), Koyal Sue., Kept. Sleeping Sickness- Coin., 

Ill, p. 34 (1903). 

A very striking species, one of the largest of the genus. The third and fourth 
joints of the hind tarsi are white, the fifth black. Femora and tibiae Hutted. 
Uganda ; British C. Africa [ The latter record is now omitted by Theobald. 

14. A. theileri, worn. nov. 

Vyretophorus ulhipe* f, Theo.. C. South Afr. Dept. Agrie.. First Kept. Vet. 
lies. p. 243 (1911) (nee A. al tripes, Then.. IfMfl ), 

A very distinct species, but in its wing-markings almost identical with the 
following. 

Transvaal. 

16. A. wellcomei, Theo.. First Kept. Welle. Dab. p. H4 (1904). 

Sudan; N. Nigeria; Angola. 

Hi, A. natalen8is. Hill and Haydon I Myzorhym inis). Ann. Natal Mu*. Dp. 162 
(March S, 1907 ). 

N a tab 

A. ( PyMti/'fmrus) t rotsonii. Leicester, from Malaya. answers rather closely 
to the description of this s|H i cies. the only apparent distinctions U'iug 
that in .1. nut son ii the wing-scales are shorter and less dense, and the 
three additional sjmts on the first longitudinal uin reach the costa. 

17. A. ardensis, Theo. {Dyrttojdwrus), «D I '.con. Biol. 1, p. 17 < 1906). 

This species, though superficially very like .1. c«stniis. probably lias its nearest 
ally in A. natalrnsis. 

Natal. 

l». A. coat&lis, The..., Mon. Oil. I, p. 1.77 own i. 

! A. rttstulis, Lw„ Berlin enl. Zeitsehr. X, p. ii.'i ( 1 Mi6). 

.1. menu, Di.nit/., Zeits, Hygiene, XI. I. p. 77 ^1902). 

A. yrncilif, Diinitz. /.<•. p. 76. 

A. tirahirmis. Patton, ,1. Bombay Nut. Hist. Si«'. p. l.'J-j ( 1 i. 

Li >ewV original description iiielude- in. mention of the s|K.ts on the ieg> or of 
bands on the tarsi, lienee it 1 - most probable that I)oiiiu is correct in regarding 
Theobald's identificatiou of A. rtuluii. as erroneous. But without examination 
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of the type it would probably be impossible to determine which is the true aufiiHt, 
and so iu the absence of proof of its error, 1 have allowed the name i nstalls to 
stand for this species, f agree, however, with Donitz that .4. costutii, Lw., is 
very likelv to prove the same as ,-f. einerens, Then., or perhaps A. trunscuuleusin , 
Carter. 

This speeies is in many respects a variable one, and is common throughout the 
Ethiopian region. 

19. A. pallidopalpi, 'l'heo. (FeltiiiMi). Mon. Cul. IV, p. 57 1 11*07). 

Sierra l.eone. 

The statement that iu this aperies the "basal lobe of the genitalia” is "divided 
into two segments” is incorrect : the type specimen is merely broken. 

2(1. A. nili, Then, i Myzamyia !. First Kept. Welle. Lah. p. (15 (1904), 

Mi/ Santa in funrstu. \ar. uinhrnsa. Then.. Mon. Cul. Ill, p. 44(1904). (iuv 
Mi/zvrln/m hits unihnisiis. Theo.). 

Mi/:omi/iu iinicolnr, (iriinb., /ool. An/.. XXIX, p. .479 (1905|. 

Anapllfks (Mi/Zaii,t/m ) umhrosn. Edw.. Hull. Milt. Kes. II. p. 142 (1911), 
Sudan : N. & S. Nigeria : Togo. 

Doth .1/. funestn var. umbivsti and M. nmlirusii.. were described by Theobald in 
his third volume, but the latter is better known and so the name .1. iimlirnsns is 
retained for it. The idea of page precedence i' rejected as absurd. 

21. A. longipalpis, Theo. I Mt/zmityiii ), Mon. Cul. 111. p. 57 (1904). 

Drit. E. Africa ( Makindu, 4,400 feet. 'i. iv. 1911, X. .1. Xntn. 1 v j ; N' vusa- 
land ( Dlantyre. 1910. F. S. () hi). 

22. A. rhodesiensis, Theo. Mon. Cul. 1, p. 1M i luol i. 

S. Klmdesia : Transvaal: Sierra Leone (V). 

This species has been eonfuM-d with the dark varieties of A. Unustiis, ami not 
all the records of it can be trusted. 

23. A. culicifacies, hides, Ent. Mo. Mag. XXXVII. p. 197(1901). 
Pyrdopliuriis sna.itlti, Then., Mon. Cul. 1 V. p. (18 ( 1907). 

This synonymy is given after a comparison of the type, and of a large o rii - 
of specimens from India. 

Algeria : India. 

24. A. funestus, Giles., Liver}). S. 1 rop. Med. Mem. • ( ilMHh. 

.1. Iwhes, Ddnit/., Zeit. f. Hygiene. XLI, p. *4 < 1 1M >2 >. 

Widely distributed in the Ethiopian region, but much commoner iu Weft 
Africa. Some of the varieties may be characterised as follows : — 

t l) A. funcslw i (type form). A |Kilc spot on the costa mar the base ; third 
vein }raie-scaled in the middle, sometimes for as much as one-third of its length : 
fringe spots distinct. 

Donitz s A. fu/hs, from L. Africa, resembles thi- form, but the wings seem to 
l>e rather narrower and often quite half of the third vein is pale-sealed. 
Theobald refers to the palpi of A. hetws as “ mainly white this is merely an 
error of translation from Dunitz s description. 
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(ii) vac. tubumbrota, Tlieo., Mon. Cu!. Ill, p. 34 090.'!). No pale spot on 
rests near base ; third vein with some pale scales in middle ; fringe spots usually 
distinct, As far as I can see Theobald s Myzimn//a leptomerex (Mon. Cul. Ill, 
p. 38) is identical with this variety. 

(iii) var. bisignata, Griinb., Zool. Ana. XXIX, p. .378 (1905). N<i pale S|KH 
near base of costa ; third vein, and sometimes also the fifth vein, entirely dark : 
fringe spots indistinct or absent. The darkest specimens of this variety approach 
.1. rhoilesieiuU, but always have pale spots at the bases of the fork cells, and the 
female palpi are shorter than in the latter species. 

23, A. impunctus, Donitz. Zeit. f. Hygiene, XLJ, p. 67 (1902). 

Egypt. 

2(5. A. higpaniola, Th<! 0 . {Myzomyia) y Moll. Cul. III. J >. 4!> ( 1901$ i. 

Pgrrtupbvrns mgzvmgfttriex. Theo., Mon. (.'ul. 1 V . p. hit ( 190" 1. 

Algeria : Spain. 

27. A. chaudoyei, Tlieu. ( I^iMojihorus i, Mon. ( ui. ] 1 1. j>. i 
Pyretuphorus nujrifusvialns , Theo.. Mon. Cul. IV, p, 65 (1907). 

Algeria : Cyprus : India. 

8. A. multicolor, Camboulin, C. K. Acad. Sci.. CX XXV, p. 7n4 (1902). 

I believe this species is correctly identified, hut there is one strange statement 
in the original description, namely, that the wings have blue markings. 1 assume 
this merely refers to iridescence, ohicli, however, is not visible ■ 11 the specimens 
at my disposal. Patton s .1. uzriki from Aden must be very close to this, but 
has the wing-fringe entirely dark. 

Suez; Cairo ih\ 

29. A. cinereus, Theo.. Mott. Cul. I, p. l>;i tl9<ili. 

.1. tUyzumi/iu) jrbufi, Patton, .1. Bombay Nat. Hist. Soe. p. tint) ( I9ll3i. 
Aden: llritish K. Africa ; S. Kho.lesia : Transvaal: Natal: (ape. 

30. A. transvaalensis, Carter ( I’y/elopiuirit' i. Knlomoh igi-l. XI. 111. p. 237 

(19HI). 

This is, iii jiart, the specie* referred to by Hill X llaydon a- Mgzompin 
fniirsta, hut from their descriptions it would seem that they also included .1. in ir- 
■h’tUu ami jlcrhaps . I. pilthjnnlu under the same specific name. How far these 
forms really represent distinct species must remain doubtful for the present. 
British B. Africa : Transvaal : Natal. 

31. A. 8UperpictU8, (irassi, Kcalc Acad. Line. p. 78 (1900). 

I'heob, lid's reeonl of this from M a -holla land probably refers to some other 
species I jicrhaps to .4. traiixrtiulnisis ) : he does not repeat it in his last volume. 
• I. siijierpicltu seems to he distinguished from .1. aursti (which also occurs in the 
Mediterranean region) only by the handed tarsi. 

32. A. marshalli, Th w. {ItyrtUiphoritfi ). Mon. Cul. III. p. 77 (1903). 
Pyretuphorus pwudw'ostn/isy Then., Mon. Cul. V, p. 41 (1910). 

Uganda ; British E, Africa ; Nyasaland : S. Rhodesia ; Transvaal ; Angola. 
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33. A, pitchfordi, Giles, Kuv. Anoph. | 1 . 34 (1904). 

Zululand : Angola : Congo ; Uganda. 

34. A. flavicosta, Edw., Bull. Kut. lies. II, p. 142 (1911). 

N. Nigeria. 

3). A. austem. Tlieo. (/’i/reli>plii>rn.i\ Eiitoniologist. XXXV1I1, |>. 102 (190.)). 
Angola. 

:iii. A. distinetus, Nenst. it; Cart, (f'y/rto/iWwii), Aim. Trup, Mod. V. p. 231 

(lull). 

N. E. Rhodesia. 

37. A. mauritianus, (irandpic, Hamer's Gaz. 1’ress (1900). 

, 1. puhtilis. Then., Koval Soe.. Kept. Malaria Com. p. 73 (July fi, 1900). 

The tarsal eluiraeter given In Theohald for separating imiufilianiis and /«/ «</'.« 
breaks down, and I feel sure there is really only one species. There is, however, 
a fairly constant difference between specimens from East and West Africa: in 
the former there is a brottil white patch embracing the apex of the hind tibia and 
the base of the metatarsus, on the upper surface: in the latter, which maybe 
known as var. ptilmlis, the patch is very narrow and inconspicuous. 

Widely distributed in Africa, but as a rule uncommon. In Nairobi, British 
East Africa, however, it appears to be the commonest .liio/ilt/lrs. 

I have been unable to consult Grandpres original description, and do not know 
whether his name has priority. It has been retained because the form with a 
black spot at the base of the 3rd hind tarsal joint is by far the commoner, both 
in East and West Africa. 

39. A. umbrosus, Tlieo. I Mon. ( ill. 1 1 1, p. *7 I 190.31. 

Ml/ zvrhynrhns ult.it lints, ( i i /mil. An/. XXIX. p. i HMKi). 

Mjizofhwu'hit' stairhnm, 1 heu.. M«m. ( til. I \ . |». *■> ' ». 

S. Nigeria : (_onv>> t L<»i|iiijhatvillr, -< h XI. 1 v . Dr. .1. ) Mu^u\ \ 
Katuenm : Malay Slates. 

;»!>. A. smithii, Th**i>.. Entomologist. \XX\ III. j». 1<M 1 1 '.m 
S ima Leone. 

4<>. A. maculipennis, Mg.. S\.*i. lh-rhr. I, p. 11 
Algeria: Tunis : Europe: N. America f ?». 

n. A. algeriensis. Tli.o.. Ann. In^t. Pasteur. XVII, p. 2it!»o:>i: i<L Mon. 
( ill. III. |). 21. 

Algeria. 

It is jiossihie that this 'peeies may prove t * * Ik* identical with .1. hjiirmhif-, L. 

4*i. A. antennatus, Becker, Mitt. Z»»»l. Mu>. Berlin, II, p. >. 

Egypt. 

I have been unable to examine this specie?. 
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SOME OBSERVATIONS ON THE BIONOMICS AND BREED! NO- 
PLACES OF ANOPHELES IN SAINT LUCIA. BRITISH 
WEST INDIES. 

By Lucius Nicuolls, B.A., M.B., BX\ (Cantab. \. 

Government liacteriolvyist , Saint Lucia. 

(Plate*? VI.-IX.) 

The following article lias been written from notes of observations ami 
e\|>crmu‘nte extending over nearly three years— April 1909 to Deecmber 1S>11. 
Its main object is an attempt to demonstrate that a true eonception of the 
production of Anopheliue mosquitos in a definite country or district can only l*c 
formed by a large amount of continual work throughout the seasons of the year. 
At the present time very numerous observations are still to be made before much 
generalising should be allowed concerning the breeding-grounds and bionomics 
of these insects. 

I urn here concerned with two closely allied species only, namely. Anopheles 
(Xyssor/tynv/ms) i/ ray rot arsis and .1. I XyssorftymJius) alliinumns. These are 
well-known malaria-carriers, ami 1 have found oocysts and sporozoite in both of 
them. Wherever mention is made of Anopheliue.' or larvae in tin* article, it 
must be understood to refer only to these two species, for my observations have 
been restricted entirely to them. 

Natural features of St. Lucia. 

The work has been confined to St. Lucia, a West Indian island, 'limited 
lo 50 N. Lat. bv 60 5# W. Long. On the windward side it 1- washed by the 
Atlantic Ocean, ami on tin* leeward by the ( a rib bean Sea. Its greatest length 
i' about 27 miles, and its maximum breadth 14 miles : it is estimated that it ha> 
a superficial area id 2d* square miles. 

The island if almost entirely of volcanic origin. It i> very mountainous, 
chains of hills dividing it up into a number ol small and large fertile valleys 
which are covered bv alluvial soil. I he highest of the hills rises 5.012 feet allow 
-ea-level, and they are all densely covered with forests, which occupy the greater 
portion of the island. Deep rocky ravines either carry the water direct to the 
coast, or numbers of them coming together form a small river which, increasing 
in size, course* through the valleys to the sea. 

The two ends of tin* island are comparatively Hat. and this is due to coral 
formation having been built up mi sunken volcanic rocks. There are numerous 
lagoons of small size in different parts of the island. 

The mean tenqieralure of the island is alnnit 7tf halir. : during the cool season 
it may fall as low as 65. but it averages aliout 72 at that time of the year. In 
the hot months it frequently rises to 9n Fahr. The temperature falls only a few 
degrees at nights. The apjiended Table I. (p. 266) shows the raiufall for the last 
22 years, the average being about 95 inches per year. 
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Developmental stages of A. argyrotarsis and A. albimanus, 

Ailtths . — The very closely allied Anopheles argyrotarsis and -I. aihimanns are 
easily distinguished from each other by the last tarsal joint of the hind leg being 
almost entirely black in A. albimanus, while, except for the claws, it is white in 
A. argyrotarsis. This is the only characteristic by which they can be readily 
separated with the naked eye. Magnification shows one or two other differences, 
but these vary to some extent, and are often not easily observed in specimens 
which have been kept for any length of time. 

Larvae . — There is a bewildering number of small variations in colour, mark- 
ings, relative size of parts, and hairs of Anophelinc larvae of the same species, so 
that it is advisable to mention some of these and the manner in which they art- 
produced. 

The larvae suffer from a number of diseases due to Protozoa (chicHy 
Vokticei.lidak) and vegetable organisms such as diatoms, algae and fungi. 
If a larva has much growth of fungi or algae upon it, or Protozoa within or 
adherent to it, it will present an unhealthy appearance (tig. 1, <■); its movements 
will lie sluggish : its relative proportion- lost : numbers of its hairs will la- 
altered, or entirely lacking ; if it survives (and the majority do not), a long period 



Fig. 1. — I.arv;ic <>f . I fitifthel'4 whits). 

(n) ,1. utfuinnHHA, Wuxi., drawn from healthy larva of 15 mm. ; (/»} ,1. u r >/•/><, fur K.M . 
drawn from healthy larva »>f mm. ; (*•) a diseased larva, 5 inni. in length, covered with alga* 
and thousands of VortiCtlla « ; (ti) .1. urgyrularii*. lateral view. 
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will be taken for its development,* On one occasion, from a large number of 
diseased A. tiUntnanm I obtained two small stunted adults after 2H and 33 days 
respectively, their entire phases from egg to imagines had probably occupied 
nearly 40 days. 

Again, the colour and observable markings vary according to the situation in 
which the larvae are found. Thus, in a muddy, light coloured, opaque pool, they 
will he a light brown : in a dark pool they will be nearly black ; while among 
beneficent algae they may present a beautiful transparent, green-tinted 
appearance. 

Further, the relative proportions of the body, depth of marking and colour, 
and length of hairs vary at different times and ages. Young larvae which have 
just moulted may lx; very difficult to see owing to their transparency, and at this 
time they are very susceptible to sunlight. The proportion of the head to the 
thorax is relatively larger in younger larvae: the hairs tend to protrude more 
before than after moults. It is therefore important, in giving a description 
of a single larva, to state the length of the specimen described and its probable 
stage of development. 

The larvae of « rgyrotmsi.< % when ti mm. in length, exhibit a maximum 

breadth of head a little more than one-half the maximum breadth of the thorax. 
The antennae are darker at their apices than at their bases (sometimes this is 
not well shown in very dark specimens), they are finely serrated on their inner 
-ides and carry two small spines, between which is situated a short branched hair. 
There is a regular pattern on the dorsal surface of the head. 

The plumose hair- which arise from small tuUrcles on the thorax do not reach 
far forward, but two pair- of long hairs reach well bevond the antennae 

(fig. I - «» *>. 

The first three aUtominal segment- earn on each side a pair of feathered 
hairs, which curve forward- and arise from two tubercles situated one above the 
other. The remaining segments carry long straight hairs, pointing outwards and 
backward*, and these become progressively shorter from the fourth segment to 
the eighth : but the anal segment has a pair of hair* as long as those on the 
fourth segment. There are pairs of palmate hairs on the dorsum of the second 
to seventh segment* inclusive, the function of these being to maintain the larva 
in a horizontal position on the surface of the water. The anal papillae are long 
and transparent, and show irregular curved lines upon them : the ventral brush 
-{•rings from a crescent, and consists of a number of pairs of hairs (fig. 1, d). 

The same description applies to . 1 . it /him imtt.y, lmt healthy s]x*cimens of this 
-peck's are easily differentiated by four pairs of brilliant white areas, situated on 
the front of the thorax and on the second, fifth, and eighth alxioinina! segments 
respectively (fig. 1. a). When feeding on algae the body usually assumes a 
transparent green appearance, and if these white areas arc pronounced in such 
eases, the larvae are verv Wautiful objects. linforumatcly in many surroundings 

* ’ Prof. CJ. S. West, of Birmingham Uimer-il y. has kindly examined some specimens sent 
Inane by Dr. Nicbolls. which were covered with algae, and ivjwwt* that 11 the mosquito larva* are 
‘■overed with >oung plants of a sterile form of a species of <h<U’<r>»iu}u. The zoospores must 
have come to rest on the larvae, attached themselves and then germinate*!. There are also many 

l"rfiVefkir.”— Ed.] 
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tliuse marks grow indistinct, and may entirely disappear ; in diseased specimens 
they are soon lost. At first this variability produced some chaos in my notes, in 
which I had attempted to keep separate records of the breeding-grounds of the 
two species ; but as I found that the places they frequented were so similar, I 
have abandoned any attempt to discriminate between them. 

I't'l'iic. — The pupae of these species (fig. 2) have a pair of palmate hairs on the 
thorax which are similar to those situated on the dorsum of the segments of the 
larvae. 



(a) lateral view, ( [> I dorsal view. 

The trumpets have wide openings on their inner sides. The markings of the 
thorax vary greatly both in different specimens and at difi'crcnl stages of 
development. 

Again, typical specimens of the pupae of .1. ttlltiiitmius can lie distinguished bv 
two large white blotches situated on the posterior part of the thorax (fig. 2, /<). 

Length of life-cycle. 

The egg hatches normally in 36 to 46 hours, but sometime- takes longer. It 
is extremely difficult to obtain eggs from captive females, and even then, they 
usually fail to hatch. 1 base the alsjve length of time upon the following 
experiment: — A favourite Anophcline breeding-ground was chosen, just as it was 
drying up, and filial! pools were dug, and water added, which was taken from a 
source where no mosquitos could have had access to it. The pools were then 
protected with muslin, which was removed as it liccauic dark. The next dnv. 
between 9 and 11 a. in., a thorough seareli was made fur eggs, and in two of the 
pool* a few were found ; these pools were kept -tqiplicd with water to prevent 
them drying up, and muslin tents were placed over them. In 36 hours the larvae 
began to apjiear, ami in less than 4H hours they were all hatched out. 

In other experiments in which newlv formed pools were tented w ithin 12 hour- 
of formation. I have had variable results. On one occasion it was indicated tliiit 
.1. albimunux might hatch out in 24 hours. I’nfavoiirable circumstances can 
considerably prolong the egg-stage. 

The length of the larval stage is very variable, and depends upon a number "f 
circumstances, such as the nature of the food supply, the health of the larva, tin 
protection from the elements, and the temperature of the water. Two of the 
larvae in the above experiment changed to pupae in 1 1 and 1 1 1 days respectively 
from the date of hatching ; hut most of them pupateil in between 12 and 14 
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days, the last pupa appealing on the fifteenth day. The surroundings were very 
favourable, anil the experiment was made during the hot month of August. 

A favourable artifieial breeding-ground ean be formed by cutting down a large 
tub to a depth of six inches. This is nearly filled with water, a little mud is 
stirred in, and a few grasses and algae added. It should be placed in a protected 
situation in the open, so that it gets the proper degree of shade and sunshine. 
Into such a receptacle small larvae, a little more than a millimetre long, were 
introduced, and in 85 cases the larval period exceeded 14 days only seven times. 
1 have hatched out many hundreds of larvae in these six-inch tubs ; but here I 
only include cases in which careful daily watching has shown that the food-supply 
has been more than adequate, and no disease has crept in. Disease always 
develops in artifieial breeding-grounds, unless the water is properly changed, and 
the grasses or algae are obtained from fresli healthy situations. In glass vessels 
and in any adverse situations the larval period is greatly prolonged. I have 
kept an infected larva :Sl days before it became a pupa, but the imago appeared 
in another two days. 

I have on seven occasions seen a larva change to the pupal condition, and the 
same pupa hatch to an imago. The periods ranged from 47 hours 10 minutes to 
54 hours 35 minutes. The statement i< frequently made that the imago emerges 
from the pupa during the late afternoon. This is not so with A. arr/i/ro/artis or 
A. iilhimntius, for as many emerge before noon as after this time. 

It is very important that the duration of the developmental stages of mosquitos 
should lie known, but obviously these cannot lie stated to a day. 

The following table gives the probable durations in days for A. 
and olhimtntu * : — 


! Egg stage... 

I Lsirvai jenM 
Pupal peri'*! 


The food of t ho larvae consists of small particles of deeom|>osing vegetable 
matter ami minute water-plants ; they are also able to devour the larvae of other 
Dipt era. ami will eat the decomposing bodies of all kinds of insects, 

The length of life of the imago is very difficult to determine ; but probably 
there are very few individuals which exist for more than six weeks. A fortnight 
is the average length of life in moderate-sized cages, with an abundant food- 
supply. This does not include the males, which rarely live for a week. 

I once fitted up a room as a large cage. It was well cleared of spiders and 
other insects. A continuous supply of fruit was kept in it for food, and every 
•cecnnri day I entered the room and allowed myself to l>e bitten. About 30 A. atto- 
rn it nun were hatched out and placed in the room. The last of them was alive on 
the thirty-first dav, but none could be found on the thirty-fourth. Iletween 
these days I had Iwcn unable to enter the* cage. 


Under favourable 
conditions. 


Maximum under 
unfavourable 
conditions. 


H-2 

11-14 


21? 

31 or more 
21 V 


14‘ 1* 


."'<6 or more 
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General bionomics. 

A. argymtarsis and ulbimanus appear to depend for their continued existence, 
in any but very small numbers, upon their adaptability for being the first insects 
to employ newly-fonued pools for breeding purposes. In these, at first, they 
have little or no struggle for existence, for an abundant food supply is present, 
and natural enemies are absent ; soon, however, Neuroptera, Coleoptora, ami 
other creatures appear. As the pools become more crowded and stagnant, larval 
diseases become rife. In permanent situations these adverse conditions are 
usually present, the greatest destroyers of mosquito larva being small fish. 

The following is an example of conditions changing in a pool. A small 
marshv swamp was formed in August 1911. and I examined 57 of the first 
larvae to appear : tliev were all healthy, anti continuous search showed the 
absence of natural enemies. In Septemltor the larvae were less in numbers, and 
a percentage showed attacks of VortinUae and algae ; dragon-fly larvae had also 
appeared. Owing to continuous rains the pool was still present in November 
anil December. The larvae were then far fewer ; all were diseased, and numerous 
natural enemies were present. By the use of muslin tents covering 20 square 
feet, it was found that the rate of emergence in September was l(i adults for 
24 hours. During November and December between two and three was the 
average for a similar time and area. 

An equal mimlier of Stnjimyiu and . I nophrl , , larvae have been placed in pools 
containing natural enemies, in the form of "Millions" fish and dragon-fly larvae. 
In ;i6 hours all the former larvae usually disappear, their active wriggling move- 
ments quickly revealing them to the eyes of their enemies; about half the 
Aun/ilirbs larvae will remain, their les- obtru-ive position on the surface of 
the water preventing other creatures from readily observing them. 

My conclusions arc that the struggle against predaceous enemies is most severe 
in — ( 1 ) permanent situations containing fish: less severe in. (2) permanent 
situations containing Neuroptera and predaceous creatures other than fish ; and 
practically non-existent in. (31 non-permanent situations which have la-ted for not 
more than six weeks. 

On the other hand, the struggle against disease, eau-ed by protozoa and algae, is 
greatest in — ( 1 ) non-permanent ari as of stagnant water, which are not spreading 
further afield, and which have lasted for over ten weeks ; less in, (2| permanent 
j tools of stagnant water: and ab-rni in, (3) other permanent situation-. 

Therefore, from the point of view of their natural struggle for existence, 
recently formed non-permanent situations are indicated a< the most favourable 
breeding-grounds tor Anoplteln. 

The imagines an unobtrusive and purely nocturnal mosquitos, and bite all 
through the night. On one occasion a friend and myself sat at night in a small 
room in the neighbourhood of swamps carefully watching for . tmiphrlrs, and, a- 
they wore seen, they were caught in nets. Female* started coming in at 7 p.m., 
hut appeared in greater numliers after In p.m.. and continued as numerous mill] 
2 a. in., when we ceased observations. 

During the day the females can lie found resting in their characteristic, 
nearly-perpcndieular attitude in any dark corners, or dotted over the walls of 
lalmnrers’ huts, whit'll are usually kept well shut up. 
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There seems reason to believe that, in selecting a suitable situation for deposit- 
ing her eggs, the female Anopkekt will be influenced by the presence of food and 
shelter ; and it is possible that the emanations of decomposing vegetable matter 
may perhaps lie an attraction. 

The following experiments support these suggestions : — 

(a.) A shallow wooden vessel was placed among a numltcr of pools which 
contained decomposing and suspended matter, the water in the vessel Wiig p [un- 
clean and clear. The surrounding pools produced numerous larvae, but none 
appeared in the vessel. 

(n.) Two similar tubs were exposed six yards apart : one contained a little 
bran and meal stirred into the water, the other hail absolutely clean water. In a 
few days numerous Stet/umyiu larvae appeared in the former, while far fewer 
appeared in the latter. The hrnn and meal had undoubtedly attracted the gravid 
females. 

The size of the pool is of some importance; large sheets of water are eschewed, 
hut pools of moderate size are prefeired to very small ones. Thus, in a piece of 
well-protected ground there were two freshly formed pools about four feet square 
and numerous small puddles about six inches to one foot across ; larvae were, 
numerous in the two larger, but were never present in the smaller pooh. This is 
mte of many similar observations. and exceptions are few. 

Naturally, in dry weather, the female must find some place in which to deposit 
her eggs, and then they are laid in a number of less favourable situations, such 
as the edges of streams and rivers, in overgrown garden tanks and permanent 
pools, where they have little chance of Wonting imagines. Again, on other 
occasions, a few larvae are likely to Is 1 found in these unusual situations, lieeanse 
there has been a vast production of mosipiitos in the neighWirhood, and a few 
-tray females will lay their egg- in these places. Thus, in certain marsh-land 
ill 122 searches, I have found larvae on Kl> occasions, but only twice at the 
edges of a neigblsiuring stream, and both occasions were after a favourable 
periml which bad produced myriads in the marsh. 

The adult Anophelines have a struggle in life, though probably less severe 
than that of the larvae ; anyhow, the struggle is less apparent, but the elements 
and their natural enemies must destroy a large number. Iteing very delicate 
insects, wind and torrential rain are verv adverse to them, and, immediately after 
rnugh weather, few. if any of them, can lie found. Tliev are preyed n[*on by 
spiders of all kinds : often a pool is found which contains larvae, and so great is 
the network of spider-webs above the pool, that it is difficult to understand how 
the emerging mosquito can I'seu I M- becoming entangled. This is especially the 
ease in the more permanent pools in dry weather. Lizards, small frogs and 
dragon.Hies also mnloiihtcdlv devour a considerable number of mosquitos. 

The female Anophelines fly no further than the nearest blood-supply. This is 
well shown by the following observations : 

(A.) A certain village is situated in a narrow valley; on one side i- the sea 
mast and liehind it is a swamp. In the houses nearest the swamp large nundicrs 
of ,1. tilliimuttiis are often found, hut rarely can they he obtained from the 
dwellings nearer the coast, and only loll yards away. 
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( H.) A certain group of barracks, less than 500 yards across, has a small 
swamp located about 100 yards away on the south side. The men dwelling in the 
barracks on this side are extremely liable to malaria, which is uncommon among 
those on the north side. 

There are several other instances of a similar kind in this island. 

About 150 yards is the furthest I hare had to search for a breeding-ground 
from a plain’ in which I have found the adult Anopheline. I have known of 
primary malarial infection taking place at a greater distance than this, but the 
probability was that recent dry weather had obliterated the true place where 
the infecting mosquito was bred. A determined search often brings to light 
breeding-grounds nearer than is at first exacted. On the other hand, I have 
made notes as to the distances at which Anopheline larvae have been found 
from the nearest human habitation, the greatest recorded distance being from 
400 to 500 yards. Hut St. Lucia is. perhaps, too small and too densely popu- 
lated an island to yield reliable observations of this kind. 

There are reasons for believ ing that the few mosquitos which are blown some 
distance by the wind are almost a negligible factor in malarial infections. 

In some countries, under different conditions and with other species, it is 
possible that flights of a considerable distance are made : especially would 
this be so where the inhabitants arc a long way from the mosquito breeding- 
grounds : but this is never the case In this island with the species under 
consideration. The greater distance that a female Anopheline has to fly in 
search of blood, the greater must lie the odds against her long survival. 

Methods for ascertaining the distribution of the larvae. 

When 1 first started to hunt for larvae I was accustomed to examine the pools 
principally by a definite number of "dips" with a tumbler. It soon became 
apparent that this alone docs not allow a sufficiently close study. As soon as a 
pool is disturlied. Anopheline larvae usually go to the bottom and often remain 
there for more than a minute ; the consequence is they may not In' immediately 
obtained in the dipper. Again, many thousands of larvae may be distributed 
over an area of swampy overgrown meadow-land anil but a few be present in a 
small road-side pool : dipping will quickly reveal the latter, whereas the former 
will not he easily obtained, and the relatively unimportant pool may receive more 
attention than is paid to a piece of water-logged land which is giving n -c even 
day to hundreds of mosquitos. 

The following is the procedure which I have adopted for the last eighteen 
months : it ha- been of much value in throwing light upon many obscure 
points : — 

(If The pool is first thoroughly and closely iu-pecteil, especially at the 
edges and around suspended matter : if many larvae are present, one experienced 
in hunting for them will u-ually soon see them. They are especially apparent in 
freshly-formed opaque muddy pools which are favourite breeding-grounds, but in 
other situations, such as marshy laud, a trie- conception of their numbers is tint 
easily formed. A numlier of dips should now lie made. 

(2) The pool or swamp, or a definite portion of it, is cleared of floating mailer 
and other debris : grasses and other vegetation are cut away below the surface 
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so as to leave nothing to obscure the water ; in a few minutes the larvae will be 
seen returning to the surface, there is now a good chance of forming a conception 
of their numbers. 

(3) The colour of the larvae varies with the nature of the situation in which 
they arc found : ranging from a very light semi-transparent colour to nearly 
black : stirring up the mud at the bottom of the pool or adding a little chalky 
water will often show them up very distinctly. 

(4) After much of the suspended material lias settled, a net made of Iwok- 
miislin may lx 1 swept in all directions over the pool : when turned inside out into 
a shallow dish the larvae taken will wriggle free into the water. 

This net, or a net made of mosquito netting, is now employed for thoroughly 
searching the pool for other denizens, such as small fish, dragon-fly larvae, 
crustaceans, etc. 

(’>) Notes are now taken, showing the position and nature of the pool, eleva- 
tion above sea-level, etc. The following arc examples taken from my 
notebook : — 

(a) March lfitli. 1911. Small pool at the edge of Marehand River, about 
100 yards from the cemetery, apparently caused by the receding level of the 
river, due to a few days’ dry weather. Pool about one yard square : it 
contains algae, and small vegetation overhangs it : the bottom is sandy; con- 
siderable shade is derived from neigh Ixuiring mango trees. Fourteen larvae, 
no pupae counted ; also contains -overnl small fresh-water shrimps, and very 
small dragon-fly larvae. 

March 20th. Most of larvae have disappeared. They could not have 
hatched out in this time. 

(A) August 2lst, 1911. Pool in continuity of mad-side gutter, Cul-dc-Sac 
road, elevation fi40 feet aliove sea-level, average gradient of gutter alx>ut 
1 in 20. Most of the water ceases to pass along the gutter, consequently it 
requires much rain to wash out the pools formed in it. There was con- 
siderable vegetation growing in and around the pool, which is also full of 
recently cut “ hush." Larvae numerous. 

(i>) For the purpose of forming an approximate conception of the larvae which 
eventually become imagines in various situations, types of all forms of breeding- 
grounds must be screened with a muslin tent (PL IX. fig. 21. The method is 
m count as nearly as possible the mimlier of larvae or pupae present in a definite 
area (u.-imllv six feet by four feet). The -crceti is placed over this area and the 
mosquitos which hatch out are counted. Again a definite numlier of larvae 
can l>e introduced into various places and the numl>er of ultimate survivors noted. 

(treat rare must lie employed in sotting the net : it should be well weighted 
'lowu all round, or if it only includes a portion of the water, the edges of 
tin* net must lie submerged. On several occasions I have found Attid spiders 
in the net. which had succeeded in crawling in under the free edge. Their 
presence makes the results valueless, for they will >omi devour a number of 
mosquitos. 

It is remarkable how few mosquitos succeed in breeding out from certain 
types of ground, whereas in other- the struggle for existence is at times very small. 
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Classification of breeding-grounds. 

The collections of water which have to be studied for the purposes of a 
mosquito survey may be conveniently divided into four classes : — 

(I) Non-permanent, (2) altered permanent, (3) permanent, and (4) miscel- 
laneous. 

I. Non-permanent waters. 

Under this heading I include those collections of water which are formed after 
heavy or continuous rainfall ; they can be further snb-divided into ; — 

(A.) Marshy land, which tends to become water-logged, but the water quickly 
disappears after a few dry days, though some deeper pools may remain. This land 
is the greatest producer of Anophelincs in this island < 1*1. VI, fig. 0. It will 
be found that bush and hills, or other objects, afford protection in each case. 
An illustration is given (1*1. VI, fig. 2) of a pasture land which is low-lying 
and situated in open country on the outskirts of a village ; though it frequently 
becomes water-logged and contains numerous pools, larvae have never licen 
found in forty-seven searches in the more open parts. It will be seen therefore 
that these marshy places must afford some protection for the adults and larvae 
before mosquitos can thrive in them : and while these insects may be entirely 
absent from the exposed portions of such localities, yet a careful investigation of 
obscure corners and sheltered nooks may reveal their presence in some numliors. 
The following is an exaggerated example of this type of ground : — 
ft was a four-acre, water-logged, neglected cemetery, much overgrown with 
grass and bush, and w ith numerous high trees, the whole being surrounded by a 
high wall. The place had never been drained, except by a few gutters which 
were blocked up and overgrown. Around all the tumuli were depressions from 
which the earth had been obtained for the purpose of forming them; apart from 
this the ground was naturally very uneven. During and just after rainy 
weather Anophelincs wore bred out from this ground in vast numbers, and 
malaria was rampant in the immediate neighbourhood. 

(b.) Small |>oo!s. These may be small isolated pools partly overgrown by 
vegetation, or muddy hollows in protected situations, but without immediate 
protection from the elements. The former are common along road-side gutters, 
the latter arc frequently formed by man in his agricultural or building work. I 
have known a lo rd of pigs to produce a large number of such boles when 
wallowing in soft mud in wet weather, (due of these which contained tminernn- 
larvae is illustrated ( PI. VII, fig. 2). It was filled with opaque water, due to 
much suspended mud and dt'rnnqsj-mg matter, and the larvae lying on the 
surface were very apparent. 

(i'.t Large surface undulation-. The water which collects in such sitnatioii- 
tends to last a very short time in this i-land, and is relatively unimportant, 

II. Altered prniiinient i raters. 

Numerous waters are unsuitable for Anophelincs until they are lomporarih 
altered by the agency of the elements or man ; they may be subdivided into: 

| A.) Pools altered by heavy rains. In a number of |iools 1 have been 
unable to find larvae except after heavy rains. The water has poured through 
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them and washed them out, hut at the same time it has carried to them obstructing 
sticks and uprooted weeds. Resides, the water [muring off the land contains much 
suspended organic matter, such as the decomposing bodies of insects and a variety 
of vegetable substances, upon which larvae can flourish. 

The water in the pools is always opaque during the rains and it requires the 
cessation of rain for about forty-eight hours before the pools become clear. This 
opacity, best promoted by continuous light rains, represents a source of food and 
protects the larvae from their natural enemies which may be lurking in the pools. 

One of these pools, situated in the course of a ditch along a hill-side road is 
shown on Plate VII. (fig. 1). 

(b.) Spreading pools. Rains will cause a pool to spread over the surrounding 
area, and although few if any larvae could exist in the pool itself, the newly 
formed portion, protected by floating matter and the surrounding vegetation, will 
frequently contain numerous larvae. 

(c.) Obstructed waters. These may be caused by man and his domestic 
animals or by the agencies of nature. 

A tvpieal example of this caused by man is shown on Plate NO (fig. 1). A 
piece of marshy land, through which ran several shallow ]>ermanont ditches, was 
being drained. For eighteen months previously I bad every week carefully 
examined this swamp, ami Aiiophcline larvae were always found in numbers, after 
the rains, all over the marshy land, hut very few were present in the ditches. 

Jt was decided to level tin* marshy land, and as this was being done the bush 
which was cut down was allowed to fall into the ditches, and temporarily filled 
them up with obstructions and decomposing matter, upon which algae quickly 
grew. Though there were at the time many fish and dragon-fly larvae in the 
ditches, tliev could not compete with the sudden great increase in the food-supply 
thus brought about, so that Anopheline larvae soon became present in extra- 
ordinary numbers, and this was followed hv a noticeable increase in the number 
of eases of niaiftria. The photograph shows on the right-hand side the bush 
which was obstructing a gutter. The small area of clear water contained no 
larvae, but they were very numerous around it and anywhere where there was 
protection. 

Tattle often trample down the edge* of gutters and pools, causing small isolated, 
inuddv and obstructed puddles, which are suitable for Aiu>/> heirs ; but this 
does not refer To such 'mall puddle- a- those formed by the impression of 
a hoof. 

Again the rains carry down much wood, l»u-lie« and uproot.*! vegetation, which 
um fill up [tools and turn them into favourable breeding-grounds : or gutters and 
cdtres of canals mav become overgrown with »egelation which protorts the larvae 
from their natural enemies and the elements. 

(D.) Backwater* and pools of rivers, ravines or streams. These are of import- 
ance because, in drv weather, larvae can u>ually lx* found in such situations, when 
an extended search will reveal few if any other breeding-grounds. They arc 
formed by the shrinkage of the main watercourse, which may also leave a mimlwr 
"f small isolated pools in protected situations. Again, dry weather causes small 
areas to become overgrown or obstructed from the main stream. 
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III. Permanent Waters. 

In these places larvae are occasionally found, usually in small numbers, and the 
struggle for existence is such that relatively few become imagines. 

(a.) Edges of rivers and streams. The adaptability of these as breeding, 
grounds depends upon the rate of the current and the amount of overgrowing 
vegetation. Plate VIII, fig. 1, shows a swiftly running river which arises from 
the bills seen in the background ; note the ripple of the strong current. Though 
the edges are somewhat overgrown, I have never found larvae in searches 
on 45 occasions. Near its mouth the stream becomes sluggish, and here bv its 
overgrown banks (Plate VIII, fig. 2) larvae were found five times in twelve 
searches during dry weather ; but when, in wet weather, the river is rising 
and falling many feet in a few days, no larvae can be found. A back-water 
of the same river (Plate IX. fig. 1), which is never much overgrown, is a 
favourite feeding-ground for shoals of small fish. I have never found larvae 
here (1)4 searches). 

(n.) Edges of lagoons. Three lagoons have been under continuous observation. 
Two of them team with “millions'’ fish, and larvae have never been found 
(45 and 32 searches respectively). In back-waters connected with the third they 
have been found on 17 occasions in 112 searches, though the lagoon itself is full 
of a variety of fish and other natural enemies. 

(C.) Artificial concrete garden-tanks, rain-tanks or “laches,” which always 
contain water and are used for irrigation or agricultural purposes. When these 
become overgrown or covered with algae they may contain numerous Anophclinc 
larvae. The number of these will vary with the nature of the surroundings; 
thus, if numerous Anophelines are produced in the immediate ncighlmurhood. 
many larvae may be found ; the reverse is the case where there arc few- 
surrounding breeding-grounds. These tanks support numbers of dragon-fly 
larvae and consequently few Anophelines hatch out, as tlu-y and other mosquito 
larvae furnish the chief food of these creatures in these circumstances. This is 
demonstrated by the following experiment. 

To a tache containing six Anophclinc larvae, which appeared well protected by 
algae, 50 more larvae were added and the tache " tcntnl ” with muslin ; only 
two mosquitos hatched out. Other experiments produced an average of 4‘4 |H-r 
cent, adults. 


IV. MiseellanroUs Valleetions of Water. 

From all of these Anopheles larvae are normally absent. 

( a.) In wator-reerptarlcs around houses, such ns tanks, calabashes, tins, broken 
crockery, shells of coconuts, etc., I have never found cither . 1 . tirai/ralarsis nr 
.1. itlhimnnus. I have records of examinations of over a thousand of these water- 
receptacles, which are the principal breeding-places for the larvae of Stei/omii in 
and other mosquitos. 

( B.) Natural collections of water in wild pines, plantains, tannins, and holes 
formed in the decaying trunks of trees, are situations in which Anopheles arc never 
found. 
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(c.) hi the examination of numerous crab-holes, which usually teem with 
Dfhwctrite* cancer, I have hut once found an Auopheline larva, a single specimen 
of A. ulbhnunut. 

(il) In the centres of lagoons, ponds, and running streams, I have never found 
them, though searches have been conducted from boats. In this island these 
situations contain very numerous fish. 

(E.) Pools in barren rocks through which a stream continually but slowly 
runs. The temperature of these becomes very high as they are exjioscd to the 
direct rays of the sun, and there is very little food for larvae. I have never 
found Anophelines in such places. 


Summary of Jireediny Places. 

1. Xon-fMiHuiurnt . — These produce more Auopheline* than a!! the other places 
put together, and in this island, and probably throughout the West Indies*, they 
are the principal cause of malaria. 

2. Altered permanent . — Produce far less Auophelines than the permanent, but 
arc often more apparent, and more easily studied. 

3. /‘remanent. — More apparent than 1 and 2. lint relatively unimportant. 

4. Miscellaneous* — Auophelines do not breed in these situations, though an 
occasional exception may occur. 

The Effect of Rainfall upon the Numbers of Anophelines. 

It is not so much tlu* amount as the nature of the rainfall that tend.** to promote 
the breeding of Auophelines. The. amount of rainfall varies greatly in different 
localities in St. Lucia (Table II): thus in the year 19U9, the least raintali 
recorded was (il'23 in., and the greatest was 124*14 in. 1 In* latter amount tell in 
the densely clad forest heights, and the former on a small stretch of open country 
near the sea-shore : these two points an- separated from each oilier only by about 
ten miles. The average rainfall from fifteen gauges situated in different parts of 
the island was for this year St>*6. 

Provided over fill inches of rain lulls, the nature id the locality is ol move 
im|KU*tauee than the vearly amount of rain, i bus two localities having a rainfall 
of 62*!I7 and 9.VB5 inches res|wctively are notoriously malarious, whereas two 
other places with 6 1 *23 and f>7*ol inches are almost free from malaria. 

Must of the dense forest heights are free from Anophelines, for the continuous 
rainfall tends incessantly to wash out the hill-side pools : the temperature also 
is Imv, ami the giant vegetation -ereens the pools from sunlight. 

The rainfall for March 19051 (Table 111, col. i) is typical for a month in 
the dry season ; ail the the nun-permanent pools quickly dry up, and many 
permanent ones become very low and stagnant. \ cry few Anopheliue larvae 
■mu lie obtained in months of this kind. 

October 1909, was a typical month of the wet season (Table 111. col. ii): 
the rainfall, however, in some parts of the island was too uneven to be very 
favourable for Auophelines. Thus the period of dry weather recorded in 
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column ii, c., between 7th and 13th uf this month, was sufficient to dry up 
numerous liou-penuanent breeding-grounds which were under observation in this 
locality. 

May 1910 (Table ill, col. iv, a. b. c.I was a month of extraordinary 
rainfall, anil torrential rain is unfavourable to mosquito development. The 
roadside gutters, ravines, and rivers became swirling torrents, which repeatedly 
poured over and swept clean the low-lying marsh-lands. From the nature 
of the case, many common breeding-grounds could he excluded, and frequent 
searches over the large water-logged areas, when there were slight abatements 
in the rainfall, usually failed to reveal larvae of any description. During 
this ami the following month, which had a nearly similar rainfall, 1 made 
searches in various quarters on 23 days ami only on four days dkl I discover 
Anopheline larvae. On three of these occasions they were in small pools 
near habitations, and effectively protected by a wall or growth of vegetation 
from the general rush of water ; in the other ca.-c, they were found on meadow- 
land, which was thoroughly overgrown with " guava bush. ’ Probably 
the adult mosquitos also were destroyed in large numbers by the inclement 
weather. 

February 1911 (Table 111, col. v) was another unfavourable month. Alter 
the 10th, numerous pools and swampy, water-logged marsh-lauds were found to be 
teeming with larvae, but the sudden drought dried these up so that few adults 
appeared. 

The greater part of the vear 1911 wa> very favourable to Anophelines, there 
being several month- with an even and continuous rainlall. *lhe month of 
November is typical (Tabic III, col. iii) : rain fell, but seldom torrentially. 
on every day in some localities (col. iii, a). At the beginning of this month 
numerous places were alrcadv water-logged, and many Anophelines had appeared. 
Observations showed a great increase in Anophelines and their larvae, and the 
dispensary registers recorded an increase in the number of case- id malaria during 
the next month. 

A still more favourable period occurred after May 1909. Dry weather bad 
obliterated the majority of the breeding-grounds, and was followed by 
two evenly wet months, which produced great numbers of Anophelines, for 
the newly formed |kmj!s were I ret* from their natural enemies and diseases. 
(Table III, col. vi>. 

Conclusion. 

It is possible to form generalisation- on the breeding- places of the Aimphelmes 
ol a definite country or locality, bat at the present time it is inadvisable to do so. 
as ot ir knowledge concerning their life-struggle and bionomics is still far from 
perfect. 

All efforts directed to mosquito reduction should be founded, not on generalisa- 
tions which show theoretically where the insects ought to breed, but upon know- 
ledge of their breeding-grounds which has been obtained by a prolonged and 
thorough study of all collections of water which arc formed during the 
year. 
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Probably there are numerous factors which apply to all countries anil to all 
species of Anophclines ; hut on the other hand, many important |»ints may he 
found to lie modified in different localities and for different species. 

The necessity for carrying out examinations throughout the year has here been 
amply indicated. For instance, there arc many places in this island which arc 
the real sources of the malaria in the neighlxiurhood, hut unless they arc visited 
after eontinuous rains have water-logged them, their true importance cannot he 
appreciated. 

The majority of visits would lie fruitful in showing larvae to he present in 
certain overgrown streams, gutters or pools, and money might lx: spent in 
"canalising ” or filling up these with little or no reduction of the malaria, as the 
occurrence of the disease actually depends upon myriads of mosquitos being 
occasionally bred out on water-logged and protected marsh-land ; and this fact 
might only come to light after repeated visits. AH places which breed 
Anophclines should receive attention, but this should lx; directed according to 
the relative importance of the breeding-grounds. 

The following are instances of what may occur from the lack of adequate 
investigation. 

In one ease it was intended to employ a large amount of kerosine oil on lagoon- 
in malarial neighbourhoods. These lagoons, however, never breed mosquitos and 
are teeming with fish, whereas In the surrounding swampy pastures, which it is 
impossible to oil, larvae are numerous : though they are slightly kept in cheek by 
the fish which are carried from the lagoons after heavy rains. The result of 
oiling might have lieen disastrous, if it had killed out the fish and other natural 
enemies : in anv ease it could have been of no value. Kerosine oil is un- 
doubtedly of great value for tanks and butts, hut as an Anophelinc larvieide. its 
use should be considerably restricted, as much damage may be done. In this 
island there are few, if any, situations where its use could he advised. 

In the second ease a road-side gutter was found to contain larvae at certain 
times, but a- there wn< a small stream continually passing through it and it was 
on a hill-side, the larvae were frequently washed away, and could never develo|ie 
if the gutters were kept clean. The gutter was filled up aud the stream was 
carried away by culverts, with the unfortunate result that the water was directed 
to a piece of laud which became water-logged, aud thus one breeding place was 
merely replaced by another of a worse type. 



Alw.i-: 
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ON THE UTILISATION Of. AN INDIGENOUS AFRICAN SILK- 
WORM {AN A PI IE INFRACT A, WLSM.) TN UGANDA, 

By C. C. Gowdky, B.Sc‘., F.Z.S., F.E.S., 

Government Entomologist of Uganda. 

The silkworms which arc found in the largest quantities in Uganda belong to 
the genus Anaphc (family Ecptekotidai*:), of which we have three species, 
Anaphe infract a % WIsin., A. cenutu. But)., and A. oioioncgi^ Druce. The other 
species of silkworms which have so far been observed in the Protectorate are 
Mimopticha gerstaeckcri , Dew., and Ilgpmila milled, de Juan, but these are com- 
paratively rare. This paper deal > only with Auajdte infract a. 

Description of Adult. 

The wings of the moth are of a creamy white colour; the anterior wings have 
broad bands of dark brown— two broad bauds in the middle of the wing 
joining at the posterior margin to form a V- and two sub-parallel bands of the 
same colour join the outer arm of lie V tu the lateral margin: the lateral 
margins of both the anterior and posterior wings are also bordered with dark 
brown, but the bonder of tin* latter i- not -«> pronounced. The segments of the 
abdomen are marked with rings of golden-brown hairs. The female differs from 
tlic male in being larger and having the tip <*f the alxloinen covered with golden- 
hruwn hairs. 

Life-history and Habits. 

There are two broods in a year, and, as the life-cycle of each brood takes 
about a year tu complete, the broods overlap each other. The adult* of one 
brood emerge from the cocoon-mass, or nest, in September and of the other in 
January. The only marked difference in the duration of the metamorphoses of 
the two broods is in the chrysalis stage: in the Septe»nlx*r brood the length 
of this stage is about thirteen weeks, whereas in the January brood it is about 
six weeks. Below is given the duration of the stages of the two broods in 
tabular form for emu |>ar iron 


:>tage of l»wL 

U'ligth of Stayi 

.1 .uuun 

It rood. 

ivateniher Brood. 

(in days). 

From 

To 

From 

To 



K-arvtt] 

dimming of Cwmii 

Chrysalis 

Ufa of Adult 

4 :. 

]u? i« l.>» 

1AI 

43 to !*2 

.» * » » ll 

Us. 13 
Felx 1 
July 1 
Nov. 1 
Dec. Id 

.In. 31 1 
June 30 
Oct. 31 
Dee. 15 
Dec. 2 ) 

Aug. 1 
Sept-. 15 
J:tn. 1 
May 1 
Aug. 1 

Sept. 15 
Dec. 31 
April 30 
Aug. 1 
Aug 7 


The table shows that the lifo-cycic occupies from 322 to 413 days, the longer 
period being for the September brood, which appears also to Ik* rather smaller 
than the earlier brood. The dales are, of course* only approximate. 

The eggs are laid on the under-side of the leaf of the food-plant in large clusters. 
These clusters, which contain from 200 to 300 eggs, arc covered with the silky 
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golden-brown hairs from the apex of the nlxlomen of the female moth. The 
larvae feed in groups or colonies, and dislike sunlight. They are very voracious, 
devouring the foliage with great rapidity, hut they do not appear to feed on the 
very old leaves. Towards the end of the larval period the larvae establish 
themselves in the bifurcations of the branches of the tree on which they have 
been feeding and begin to build a large cocoon-mass, or nest, of soft silk, which 
they occupy. The colour of the nest varies, but it is most often of a ferruginous 
brown. When the nest is finished and the larvae are ready to pupate, they go 
inside and each encloses itself in a small cocoon. 

The nests vary greatly in shape and size : sometimes, with the live larvae, they 
weigh as much as six to eight pounds, and contain from 120 to 600 or even 800 
insects. 



Vil?. 1. — A in i fih>' > >if rib: (o, W l,i,i 


On (.‘xa ruination of the* not!* it will In* sh*«*i, that they <*on.<i4 <>l three envelope- 
of silk. The first or outer envelope is coni|io.-ed of very line silk, hut fairly 
-trong and long. The second cuvelopc consists of several layers of silk, placed 
so close together that it has the apjiearanee of a layer of sheets. The third 
envelope is of the texture of parchment, and is also formed of several layers of 
silk. This last envelope is hard and extremely resistant, hut the silk of which 
it is composed is better than that of the other two. The separate cocoons 
within the nests afe made of Hue silken threads, hut their value is diminished by 
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the presence of a large percentage of dirt and foreign matter. The silk of 
these cocoons contains less colouring matter than that of the envelopes, which is 
probably due to the absence of light. 

The handling of the nests causes irritation to the skin, as they contain urtica- 
ting hairs, derived from the bodies of the larvae, the effect of which on the 
epidermis is very painful. 

Food-Planta. 

The food-plants of A. infract a are lirvhdia micranthn, var. ferrnyinea 
(L Uganda, Kataseinite’ ), Cy nometro oieiandri {Luganda, “Nongo”). and 
Trinmfetto macrophyUa (Luganda, M Boinsamwe ") : ami in the Belgian Congo 
it is reported to feed on Alldzzin fastiyiatn. llroblm , however, is tne favourite 
focal, being invariably eaten in preference to the others. This plant is a bushy 
shrub, attaining a height of from eight to fifteen fret, and bearing numerous 
spines on its branches. 

Repeated attempts were made, without success, to feed the* larvae of this silk- 
worm on mulberry and on a species of wild lig c ; bark-cloth tree 5 ). It was 
hoped that, by feeding the larvae on the former, the quality of the silk might 
have been improved. 

Rearing the Lame. 

The food-plant {ft ridel in ) can be grown either from seeds or from cuttings. 
The latter method is preferable, as the trees attain the required size for feeding 
the larvae much sooner, and ii will Ik* found that they grow quite readily from 
cuttings. The trees should not Ik- planted further apart than six feet, and it 
may be found advantageous to adopt closer planting, for t ho reasons that the 
d lk worms must have plenty of shade and also must be left undisturbed, which 
cannot W done if the trees are planted so far apart that the weeds grow readily 
between them, necessitating constant weeding. 

When the trees are about a year old they should be u stocked ” with larvae. At 
this age each plant should have sufficient leaves to support a colony of about 
KM) larvae. The trees may lx* stocked cither with egg-masses or nests. The 
egg-masses arc the more difficult to handle, but. on tin* other hand, the use of 
nests is apt to aid in distributing parasites. When the nests have lieen com- 
pleted, they may either W left on the food-plant for the adults to emerge or 
they may Ik 1 collected and removed to a specially built breeding-house. Both 
methods have their advantages and disadvantages. If the nests are removed 
from the trees, there is a risk of disturbing the larvae, which remain for a con- 
siderable time in the nest without pupating, and some of them will show their 
resentment at Wing distiirWd by leaving the nests, and this represents a dead 
loss of larvae. Vet, if the nests are left on the tree for the adults to emerge 
under natural conditions, no control can be kept over the parasites which feed 
on the larvae and pupae within the nests and which would presumably increase 
from year to year. The question arises, therefore, whether more larvae are 
lost through the disturbance of the nest* than would W lost hy the unchecked 
depredations of the parasites; but this is a jwunt that cannot W settled without 
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further careful investigation. Whether the nests are removed from the food- 
plant or not, the trees should lie pruned so ns to have a fresh supply of young 
leaves for the larvae of the next hrood to feed on, as they will not eat the 
old tough leaves. 

The cardinal [mints to he borne in mind in the rearing of this silkworm 
are — (1) that the larvae require a large supply of food ; (2) that shade is essential 
for their well-being ; and (31 disturbance of the larvae is fatal. 

Treatment of the Neste. 

After the moths have emerged a cut shotdd lie made in the outer envelope 
of the nests and thev should then be allowed to soak in water for nlmnt thirty 
minutes. The reason for this, and subsequent, soaking is that the handling of 
the dry nests is attended by severe irritation id' the skin, caused by the hairs 
contained in the nests. The first envelope is now removed and the nests are 



Fie. *2.- Snaking nests of in ..r*ier tn soften the artiraling hairs. 

again soaked, after whieli the second envelope is removed ami separated into 
its several layers. Another soaking is necessary both Indore and after tin 
removal of the third or parchment-like envelope, so that the nests should 1«* 
soaked four times in all, Afler the removal of the third envelope only 1110 
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mass of separate or loosely attached cocoons remains, the silk of which is the 
least valuable. From them all the foreign matter and the cast skins of the 
larvae and pupae should be removed. The silk of the three envelopes and 
that of the cocoons should he kept separate, and after being pressed should be 
packed for shipment in separate bales. 

In common with the Eri or Castor Silkworm ( Attains rieini), the silkworms of 
the genus Anapltr have an immense advantage over the Mulberry Silkworm 
( lltmibyjr mnri), in that the cocoons do not require to be “stifled,’’ that is, killed, 
tn prevent the egress of the moth. 

With a view to obtaining supplies of wild silk, it would be advisable to draw 
the attention of the natives to the fact that it is to their interest no longer to 
destroy the nests of Annphr, Indeed, the collecting and propagation of these 
insects might well become a source of profit to them, as they would readily be 
able to sell the nests, at a price fixed by agreement, to any company exploiting 
this product. 

Natural Enemies. 

As might be expected front its manner of living in large colonies, A. infrartu 
does not enjoy a perfect exemption from predaceous nr parasitic attack. The 
inserts and birds mentioned here ns attacking the silkworm 1 collected in Bukoba 
District, German East Africa, and in Uganda. 

Hints . — The chief predaceous enemies of this moth appear to be birds, of which 
1 have observed three species actually feeding on the larvae and have found the 
insects in their stomachs : — ('hrpsvnvcyx <uprms (Golden Cuckoo). 1‘ijnmmitu. 
!a punt i ( Bayard's liulbul ; Luganda, " Sosolia "), ami Mntarilh campsstris 
(Yellow Wagtail: Luganda. "Knlisa"). Of these, Piicnonalits linitirtti is the 
worst enemy. These birds, however, apparentlv attack the larvae only during 
the first instar, before the appearance of the irritating hairs, which presumably 
make the larvae distasteful or obnoxious. 

1’arnsitir Inst As . — The silkworm is attacked by other insects in almost every 
stage of its development. 

The eggs are attacked by a minute Chalcidid parasite. Trlenutun* gmrdepi. 
Crawford (subfamily S< kmoxinak). which i first discovered in Bukoba. At 
first 1 considered this to be the most serious of the parasites which attack this 
silkworm, but 1 have since found another new Chalcidid. I'lrnrulriipis tehnnmi, 
Crawford (subfamily Kl'l.nrHlXAK). which in its turn parasitises T. t/niriltyi. 
This secondary parasite will probably maintain a balance between the primary 
parasite and the host. 

From the cocoons two parasites have been brisk an as yet unidentified flv 
troll, no. 231.')) of the family Tai’IIIXIIiak and Crpptns (OntiMla) Jtirmosus, 
llrulb’, a species of parasitic wasp of the family IciivtXMOSlttAE. C.farmosus 
is a shining blue-black insect, having the middle of the antennae banded with 
white, the head ami pronotuni partly red. and the wings blue with a broad 
hyaline band. This parasite pierces the nest with its ovipositor, laying its 
eggs in the larvae of the silkworm, and the larvae of the Crispins an hatching 
feed oil the larvae and pupae of the host. If the nests are collected from the 
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trees and placed in houses, any parasites can easily he destroyed on emergence. 
Also, if the eggs of the silkworm be used instead of the nests for stocking new 
plantations the spreading of these parasites will he lessened. 

In West Africa, in addition to C. formas xs two other parasites have been found 
infesting the cocoons of Anuphe, namely, the larvae of two Pyralid moths, 
Mrlvn-is ra rnifei, C'oq,, and Meloecix sp. ? of the subfamily PlIYCITINAE. 

This silkworm has not l>eeu found to he subject to any of the usual silkworm 
diseases. 
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NOTES ON THE BLOOD-SUCKING INSECTS OF EASTERN 
TROPICAL AFRICA. 

lir S. A. Neave, M.A., B.fv. Oxon. 

(Plater X. and XI.) 

Owing to the very limited time availalile during my stay in England, it has 
not seemed advisable to attempt any genera! account of so extensive a region as 
that covered by my recent journey through Tropical East Africa. This region 
extends practically from the Zambesi River to the Upper Nile, and is included 
in 12 degrees of longitude and no less than 22 parallels of latitude. It comprises 
all types of country from open plains to dense forests, and elevations from sea- 
levei to 10,000 feet. This area includes, in addition to a large portion of the 
Eastern Tropical subregion, a small portion of the South African subregion and. 
in Uganda, of the Western Tropical subregion. The entomological study of so 
large an area involves a great variety of interesting questions and an even more 
bewildering diversity of insect life. The economic relations of these numerous 
species with man and his domestic animals present a large number of problems, 
in regard to manv of which much additional evidence is required. 

( )ne of the most urgent of these problems at the present time in Eastern Africa, 
ill- indeed in any part of the continent, viz. : the oeenrrencc of human trypano- 
somiasis in Nynsaland and Northern Rhodesia, outside the distribution of 
(ilmsinn pal/mli - — is already being studied by two Commissions on the spot. 

Apart from this important question, all the countries under discussion have to 
contend with other diseases borne by blood-sucking organisms, and it is clear 
that all the local Governments, especially in Nyasaland and on the coast belt of 
British East Africa, will find it imperative during the next few years to spend 
large sums in combating these serious hindrances to human progress in Tropical 
Africa. 

From the entomological standpoint it is of the utmost importance that too fine 
a line should not be drawn between the insects which, in the present very limited 
state of our knowledge, we lielieve to lie noxious and those which are considered 
to be innocuous. If entomological workers are to be of the greatest possible 
assistance to medical science, it is their duty to collect all available data about 
„ll blood-sucking organisms. They will thus be fore-armed with knowledge of 
inestimable value should any species, at the moment believed innocuous or only 
under suspicion, become incriminated a- a disease-carrier. 

The following paper w ill therefore be confined to the blood-sucking arthropods, 
mainlv Dipteral collected during the tour, with the exception of a few records of 
biting Hies taken on previous journeys in Northern Rhodesia, in 1904, 1904 and 
1<)U8. The great hulk of the collection was made during the writer’s recent tour 
on behalf of the Entomological Research Committee in 1910 and 1911. During 
this period the greater portion of the three British Protectorates. Nyasaland, 
British East Africa and Uganda, were visited, and portions of Northern 
Rhodesia and German East Africa were traversed. 

In the course of this survey over 5,000 miles were covered with native porters, 
exclusive of railway or steamer journeys. A very large collection of all forms 

D 
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of insect life was made, comprising about 100,000 specimens, of which about 
15,000 were blood-sucking arthropods. 

f am glad to bo able to take this opportunity of expressing my best thanks for 
the unvarying assistance and hospitality l everywhere received during the course 
of mv tour. My especial thanks are due to the Principal Medical Officers of 
the three Protectorates, viz. : — Dr. H. Hearsey at Zomba, Dr. A. D. Milne at 
Nairobi, and Dr. A. P. D. Hodges, C.M.G., at Entebbe, who rendered me every 
possible assistance. 

In addition to somewhat detailed records of my collection, I have endeavoured 
to bring up to date lists of the known species of biting arthropods from each of 
the countries under discussion. These lists must not he regarded as by any 
means complete, but if they be compared with those given iu Mr. E. E. 
Austen’s “Illustrations of African Blood-sucking Flics” (IH0U), some idea will 
be gained of the great increase in our knowledge of these insects that has been 
effected in the last few years. 

I have also added, as an appendix, a provisional list of the native names of 
the principal blood-sucking insects and ticks in Eastern Tropical Africa. 

The identification of so large a number of species as those recorded in this 
paper has been a most laborious task, and the writer’s best thanks are due to 
those who have done a large part of this work, particularly Mr. E. E. Austen, 
Mr. F. W. Edwards, Professor K, Newstead, F.U.S., Professor li. F. Xuttall, 
F.ll.S., and Mr. C. Warburton. Finally the writer is most deeply indebted 
to Mr. Guv A. K. Marshall who, in spite of a great press of work, has found time 
not only to help much in identification but to assist in a great variety of ways 
throughout the production of this pa]>er. 

Before giving particulars of the insect themselves a few notes mi general 
methods oE collecting mav perhaps be of interest. It is not necessary to lay 
down any special instructions for collecting such insects as biting flies, since, to a 
large extent, they come to the collector instead <>f having to be searched for. 
Special methods have however to be adopted in collecting the males of those 
groups in which only the female sex bites, as in the T abaxidaK. hut these will 
be discussed under that family. 

Given the time to train them. I have always found native collectors to he 
invaluable. Voting boys of from 12 to 15 years of age usually seem to be the 
most satisfactory. If older than this, they are slower to learn, tak<- less interest 
in their work, and are not so energetic or active. Personally, l have always 
found a system of partial payment hv result- most satisfactory. My collector* 
have usually been paid the lowest local monthly rate of wages, but in addition 
often earn 25 50 per cent., or even more, per month according to their success. 
This system not only encourages them to work hard but gives them a definite 
interest in the insects themselves, as the additional pay is given for special 
insects, such as, in the case of biting Hies, male Tabanid.® or individuals of specie- 
not at all, or very little represented in the collection. 

The different tribes of East Afriean natives seem to differ to a remarkable 
extent in their capacity for this kind of work. Though some of the North East 
Rhodesian tribes* arc good, particularly the Awemba, by far the best come from 
Nyasaland, notably those of Yao stock. The natives of British Last Africa 
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developed only exceptionally into really useful collectors, while those of Uganda, 
of whom I had c\|>eetcd much, seemed altogether to lack the necessary energy 
ami enterprise. 

The secret of successful insect collecting in Africa lies largely in the careful 
organisation of equipment and native assistants. As soon a? a competent 6taff 
has been got together the amount of work which can be got through is almost 
unlimited. This, of course, necessarily takes time. It is always well worth 
while to expend time and trouble in teaching each new collector, since the native 
learns to do his work in the right way just as easily as in the wrong. He is, 
however, such a creature of habit, that having once learned wrong methods 
it becomes extraordinarily difficult to get incorrect ideas out of his head. 

So far as equipment for native collectors is concerned, the writer always armed 
half his staff" with large kite nets having long handles, a box of papers for 
Lepidoptora, Neuroptera, \c„ a tube charged with chloroform on cotton wool, 
and one or two pill-boxes. In addition to biting Hies these boys chiefly collected 
insects suitable for papering. The long nets were found very necessary for many 
biting Hies, especially Tahaxidae drinking at damp sand or attacking domestic 
animals, occasions when they are usually very wary. A very useful adjunct to the 
equipment is a satchel or some form of haversack, since it must he remembered 
that natives seldom jmssess pockets! 

The other half of the staff were supplied with small, short-handled, round nets, 
about a foot to fifteen inches in diameter, cyanide lmttles, and small tubes and 
pill-boxes for Diptera or other delicate insects. These hoys, in addition to 
biting flies, collected principally Colcoptcra. Hymcnoptera, Heraiptera, etc. 
Thev were usually instructed to work in couples, cue of each class, so that they 
might be of mutual assistance and between them prepared for all emergencies. 

When not on the march the hoys usually worked from about !* a.m. to 3 or 4 p.m. 
Special work, such as searching for the specie- of with crepuscular 

habits, was of course also done when neces-ary. These native collectors are 
ca-ih taught to keep separate, predaceous Asiudak or other insects taken with 
prey, or two individuals taken "in eoitu." It is however unfortunately most 
inadvisable to give rewards for specimens of this kind, a- hv so doing a doubt 
at once arises as to the fact-. 

With the more intelligent hoys 1 found it of great value to stimulate their 
interest hv showing them pictures, coloured if possible, of biting flies or any 
spei’iallv wanted insect. 

Order DIPTEItA. 

Family Chironomidae. 

The hulk of the midges and other small biting insects in my collection have 
not yet been fully worked out systematically. It is therefore not possible to 
give more than a general account of each genus. 

(ienus El LlCOinKS. Fair. 

These small midges arc far better represented in Uganda and the Nyanza 
Province of British East Africa than in any of the other countries under 
discussion. No less than five species arc known from that region, and there are 
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probably more to be discovered. The most abundant of these species is 
C. 'train m ! ', A list., which 1 found in vast numbers in the forests of the Semlihi 
Valley, in November 1911. It was there a most terrible pest, and made life 
almost unbearable. The hours when it was worst were between 8 and 10 a.m., 
and from about 4 p.m. until sunset. It did not bite after dark. 

One species, which appears to be new to science, was taken near the sea-shore 
at Lamti, British East Africa, and presumably breeds in salt or brackish water. 
It is said to be a great pest at certain seasons. 

Genus .Idiiannseniklla, Will. 

This genus is only known from Africa, up to the present, by two females 
of the recently described Johnninenielta fnhilhorux , Aust., which 1 took in May 
1911, on the Vala River, in North Kayirondo, British East Africa. They were 
taken at night, shortly after sunset. 

Genus C’eratoi’ogon, Mg. 

A few insects of this genus were taken on the southern slopes of Mount Elgon, 
in June 1911. The itcsearrli Committee have also received it from Xyasaland 
from Sir David Bruce, on whose authority it is stated to attack man. 
Dr. Spurrier, of Zanzibar, also states that insects of this genus are a serious pest 
there. 

Family Culicid&e. 

It is not possible for lack of time to give a detailed account of the mosquitos 
collected, though the records of all the species obtained are included in the 
general list. Apart from this, the collection made was by no means a representa- 
tive one, it being very difficult to collect these insects at all exclusively when 
constantly on the move. Among the more interesting species taken was Ukusea 
pemlatnsis. Then., of which a few specimens were obtained in March 1912 near 
Lamu, British East Africa. It attacks man readily, but was only really trouble- 
some for an hour about sunset and again at sunrise. It seems to occur only on 
the sea-shore, often great distances from fresh water, and presumably breeds in 
the sea. The most interesting mosquitos from an economic stand|niiut are of 
course the AxoI'HBI.ixae, the carriers of malaria. They are widely distributed 
in all the countries under consideration, but certainly seem scarcer in individuals, 
if not in species, in the danqier parts of Western Uganda than, for instance, in 
the drier and more open country to the north or m the Nyanza Province on the 
eastern side of the Lake. In this latter region several species, particularly 
Anopheles (Myzomyin) rostalis, arc extraordinarily abundant, and malaria is 
consequently very prevalent. 

Family Simuliid&e, 

Genus Simi lh m, Eatr. 

The species of this genus, of which several were taken over a large area, have 
not yet been systematically studied. They seem to tic chiefly numerous in well- 
wooded, damp localities, often at considerable elevations, as on the slo|K’- of 
Mt. Kenya. 
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Family Paychodidae. 

Genus Phlebotomus, Rond. 

ReprcBentafciveH of this genus were taken in Northern Rhodesia and Nyasaland, 
which will shortly be described by Professor Newstead as a new variety of 
P, minutus, Rond. They were mostly taken at light, immediately after sunset, 
in damp localities, and seemed but little inclined to bite. 

Family Tabanidae. 

This family includes by far the greatest number of African biting flies. These 
insects are often exceedingly numerous, and during my last tour, 9,591 specimens 
were collected, of which 3,649 were males. The period, however, when these 
flies are on the wing is often a very short one, and in regions with well marked 
wet and dry seasons, is usually confined to the former. 

r \ ABANIDAE generally become noticeable in large numbers at the beginning 
of the rains, though, as I shall explain later, many species probablv emerge from 
the pupa some time before the first rains fall. In some species at any rate there 
appears to be a second brood about the end of the rainy season, and in certain 
IhumutojWta and Chrysopa there would seem to be several broods in the vear. 

In Fast Africa, in the country south of about 9* S. Lat., there is normally 
only one wet season, which lasts from about November to April, May to October 
being dry. The best months therefore for Tab amove in Nyasaland and 
Northern Rhodesia are November to January. A Limited number also occur 
throughout the rainy season tip to the end of April or beginning of May. 
During the cool dry weather of June. July and August practically no 
Tabamdak are to be found, and they probably spend this period in their larval 
stages. 

In the l.unngwn Valiev. North-Eastern Rhodesia, judging liy my experience 
there in 1910, many species, especially of Tubunns, begin to emerge from the 
pupa during September and October. They are. however, 'hiring this time but 
little in evidence until the first rains fall at the end of October or beginning of 
November. During this period, immediately In-fore the rains, more particularly 
in the genus Tulimiur , the males were at least as numerous as the females, and 
the latter seemed not to Is* much in search of vertebrate blood. They might 
therefore be overlooked at this time, unless specially sought for. 

Dike nearly all biting Diptcra, these insects apjiear to be peculiarly 
sensitive to climatic conditions. Different gem ra vary in the conditions of 
sunshine, amount of humidity, etc., which influence the times at which they are 
inclined to fetal. A certain degree of humidity of the atmosphere, even if only 
temjiorary, would seem to lie an essential factor in impelling the females to seek 
lor vertebrate blood. During the extremely dry hot weather which is usual 
before the rains break, it is remarkable bow little inclined hr bite the females of 
most species seem to lie. Thus during Septemlier and October 1910, in Northern 
lthodesia and Nyasaland, over two thousand individuals of some twenty-five 
species were collected. These were almost entirely taken in the immediate 
vicinity of water, either drinking at wet sand or mud, or resting on the reeds 
and grasses near by ; a few of the males were also frequenting flowers. There 
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cau be no doubt that in very hot and dry weather, such as at the time mentioned, 
both sexes absorb considerable quantities of water. During this period the 
females very rarely attacked animals or man, the natives alone appearing to bo 
bitten, and then only occasionally, when actually at the water-holes where the 
Hies were swarming. 

As I have already pointed out,* some of the more fragile and slender species 
of Tubanus appear to he able to drink by alighting on the surface of the water 
and passing the proboscis through the surface film. Though I have never 
actually seen it happen, I am inclined to think from their behaviour that some 
species oE IlaemutopMu and Chrytups do the same, since I have once or twice 
seen the males skimming to and fro over the surface of the water, apparently 
wishing to alight upon it. 

In British East Africa the conditions in respect of Takaxihak are somewhat 
different and more complicated, since there are two fairly well marked rainy 
seasons. The most important of these is that from the end of March to about 
the end of May, there being another short rainy period about November. In 
this region therefore most species will probably be found to have at least two 
broods during the year. The hottest and driest months arc from the beginning 
of January to the middle of March, and at this period few if any TabaXIDAk 
are to be found, at least in the lower-lying parts of the country. When however 
I was in the hot dry country near Voi, in March 1 it 1 1 . 1 found some evidence 
that several species emerge from the pupa a week or two before the rains break 
in the low ground, as in Xyasaland and Rhodesia. On the other hand, in the 
much cooler and less dry highlands, especially in the more forested parts, as on 
the slopes of Mt. Kenya an 1 on the Aberdare range, many species of Hunnalojiiitii 
were on the wing during the driest season and therefore probably all the year. 

In Ugauda the conditions are again somewhat different. There, though there 
are nominally two wet and two dry seasons, they are very ill-defined, except in 
the Nile valley and parts of Ankole. The natural consequence of this is that, 
owing to the more or less humid conditions all the year, many -|*ecies of 
TabaxidaE, especially the forest-loving ones, seem to be on the wing throughout 
the cycle of the seasons. 

Thus it will be seen that the best time for collecting TabaxidaE in Eastern 
Tropical Africa, especially the males, is immediately before and after the 
beginning of the rains. Since the males appear seldom to stray very far from 
their breeding-places, they should, particularly in the case of Tubanus and many 
species of Itiu’iniiUijiiilii, be searched for in the immediate vicinity of water, oil 
the damp mud or sand in river beds or on the vegetation bordering it. The drier the 
country is, and particularly if the river is reduced to isolated pools, the better the 
chance of success, since the drinking places are thus much more easily located, 
In a running stream in such a season I have taken some numbers of both sexes 
basking in the sun on branches of trees and shrubs overhanging the water. A 
rock or log of woisl just anon- the surface of the water is also a very attractive 
spot, and I have often seen my collectors attracting many Tabanidak and other 
Diptera bv scattering w ater on such surfaces. 

• Hull. Ecit. Be.. I, p. :sti. 



INSECTS OF EA8TEHN TKOI'ICAL AFRICA. 


281 


In the case o£ some species of Haematnpota and Chrysops which frequent open 
short-grass country, both sexes, but more especially the males, may be found in 
enormous numbers on the grassy land near the water in which they would appear 
to have bred. In such 6pecies large broods of apparently freshly emerged 
individuals are as likely to be found in the middle or even at the end of the wet 
season as at the beginning. 

Many species of Taiianidak are certainly attracted by sweet substances, 
whether honey or the “ honey-dew ” secreted on plants by such insects as 
(’ocCII)AE and A I- III da K, this being especially true of the males. When near 
Lake Kioga, in August 1911, I captured very large numbers of many specimens 
of Tallinn*, males being in the majority, apparently feeding on some sweet sub- 
stance on the cotton plants of which there were fairly extensive plantations. 
The flowers of many flowering shrubs are very attractive to these insects, 
particularly those of the subfamily 1'angdniixae. 

With reference to the interesting note from Dr. .1. W. Scott Macfie, published 
in the last part of this Bulletin (p. 2231, regarding bis capture of Taiiaxidae ou a 
tree infested by (,'oecids, attention should be called to two points. Firstly, 
the predominance of the males, there being 31 out of 60 individuals ; and 
secondly, bis statement, " It is noteworthy that my pony, tethered not 20 yards 
away, was quite unmolested by flies at the very times when I was catching con- 
siderable numbers on this tree.” 

This is precisely in accordance with my own experience, which is that when- 
ever the males are at all numerous both si xes will lie found either feeding on 
sweet substances or drinking at damp sand, and the females do not show any 
desire for vertebrate blood. Though further evidence and more systematic 
observations are required, I think it is very probable that female Taiiaxidae will 
lie found to feed on blood only during a certain period of their imago state. This 
period seems to be subsequent to pairing and to the death of the male individuals, 
and most probably (though 1 have no actual evidence of this) before oviposition. 

Since this period when the females, at least in the ease of Tnbaims, are in 
search of vertebrate blood appears also connected with some degree of atmo- 
spheric humidity, it would la- interesting to know exactly when, in relation to the 
seasons, Dr. Macfie made his observations. From uiv own experience I should 
expect it to have been shortly before the onset of the rains or, less probably, 
during a dry interval in the rainy season. 

The males of those sjiecies which frequent forest s are usually extremely difficult 
to obtain, since the general conditions of humidity make it improbable that the 
insects will he found drinking, even it the favoured sjiots could lie located. 1 hough 
occasional individuals are to tie found sheltering on the underside of leaves of 
shrubs, flowers which are attractive to them offer the only reasonable prospect of 
success. 

For some reason, which is not quite clear, canvas, either in the form of a tent 
or stretched on the ground, in the latter ease particularly if damp, is peculiarly 
attractive to many Taiianidak and some Ihinnntopota. I have observed only 
females to lie thus attracted, and what the object of their visits may lie is 
not obvious, since thev seldom bite. I am inclined to think that the tent is 
attractive as affording shade. Species of Tabantis, at least, seldom enter a teDt 
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except iu bright sunshine, and though always more vigorous in the sun, I should 
doubt if they can stand very long exposure to its direct rays. Damp cloth 
stretched on the ground would appear to provide a suitable medium for absorbing 
moisture, but it also seems to afford some attraction even when dry. 

With regard to the insect enemies of Ta ham dak in the imago state, there can be 
little doubt, I think, that they are preyed upon to a considerable extent by both 
predaceous Hymcnoptcra and Diptera. Though there has not been time to work 
out the details, the collections made on my last tour include two examples of Asilid 
flies preying upon Tuhainis and no less than nineteen on Ilueinatopnta, these Asilids 
representing some eight or nine species. Several of the lluenuilopota were males. 
The most important Hymenopterous foes of TahaNIDAE in Africa, as else- 
where, are probably the fossorial wasps of the genus Hembex, though my collec- 
tion contains only a single example of an attack by these insects, viz. : — Hembex 
cupensis, hep., proving on Holmceriu nobilis , (iriinb. 1 have very little doubt 
that prolonged observation in suitable localities and at the right season would 
produce numerous instances. The attacks of the Hembex would seem to be 
most usually made when the Tabanid is itself attacking domestic animals, and 
from the nature of the circumstances only females would be carried oil on such 
occasions. The Tabanids seem to be aware of the presence of these wasps 
and of the risks they run, for I have noticed in these circumstances that they 
will settle on cattle only under the belly or Itetwcen the fore-legs, where it is 
difficult for the wasps to seize them. 

This family is divided into two subfamilies. The first of these the I’anoo- 
niixak is distinguished from the Tauanixak by the presence of spurs on the tip 
of the hind tibia, and contains a number of rather heterogeneous genera. Two 
of these, Chrysops ami Rhinomyza , resemble the Tabaninak in their appearance 
and largely itt their habits. The males of these two genera also resemble those 
of the Tabaxisae in having in their eyes two distinct areas of large and small 
facets. The other genera of the I’anoiixiixak, such as I'anqnnin (sens. /«/.), 
Sileins, . Uyophtujnmyia , etc., have unicolnroits eyes, with the facets all of one 
size in both sexes and (except Silcius) the head is not completely huloptie, the 
eyes only meeting in the middle line on the vertex. 

The Tabaxisae include the two larger genera Tnbunus and HuemtitapoUi, as 
well as Jlolcoeerin, (iriinb., represented, so far as our present knowledge goes, 
by a single species. One species of the West African genus Hippocnitrum, 
Aust,, also comes into the region under discussion, a few sjiecimens of //. rerti- 
color , Aust.. having been recorded from the forested areas iu Western Uganda. 

Genus Uauiceka, Maeij. 

Cadicera speciosa, Aust. 

My experience of flies belonging to this genus is confined to the above species 
of which I took four females iu rather densely wooded country at the foot of 
Mt. Kifulufulu on the 1 ringa-K ilossa road, German East Africa, in Deceinls i 
1910. They were all taken biting native cattle, except one, which entered mV 
tent, but did not attempt to bite. This capture extends the hitherto know n range 
of the genus very thuch further north. 



INSECTS OP EASTERN TROPICAL AFRICA. 


283 


Genua Pangonia, Latr. (aeus. lat.) 

The flies of this genus are well represented in Eastern Africa, particularly to 
the south. Though usually to he found only in well wooded areas in the eastern 
region, they seem to disappear as one approaches the more densely forested 
western districts and no species lias as yet been recorded from Uganda. 

The bite of the female is severe, hut they do not, I think, very readily attack 
man, at least in the case of species of the subgemis Diutominrura. Those that 
do suck blood also differ somewhat from the Tabaxixae in theirmethod of attack, 
since they usually seem to insert the proboscis without settling, instead of walking 
over the body of their victim seeking for a suitable spot to bite. 

Pangonia elongata, Ric. 

Two males and three females nf this striking species were captured in the 
valley of the Chambezi, Northern Rhodesia, during April 1908. 

Pangonia comata, Aust. 

I was fortunate enough during a single day's collecting at Rabai, near 
Mombasa, British East Africa, on loth March 1912, to obtain three individuals, 
all males, of this recently described aperies.* They were taken in some patches 
of timber on the side of a wooded hill. All three individuals were captured 
within a few yards of each other, two at about 10 sun. and otic about 2 p.m. 
Though the whole neighbourhood was carefully searched, no others could be 
found. 

Pangonia bubsequa, Aust. 

This species is represented in my collection by a single 0 (a paratype) taken 
near Pctaiike, in the Euaugwa Valley, Northern Rhodesia. 8th April 1905. 

Diatomineura sp. 

Nine females were taken a! the lieginning of March on the south-east slopes 
of Mt. Kenva. British East Africa. They were all captured in more or less 
dense forests and at elevations varying from <1.000 to T.000 feet. One or two 
individuals came into the tent, hut they were mostly taken at flowers. 

Dorcaloemus compactns, Aust.. and var. centralis, Aust. 

This aperies was taken in some number? in the Enangwa Valley, Northern 
Rhodesia, in March 1908 : in the Rito \ alley. Nyasaland, in April 1910: and 
also at Voi. British East Africa, in February ami March 1911. 1912. In my 
experience, it mainly frequents the hanks of rivers in rather heavily wooded, 
low-lying country. It does not seem to bite man very readily, but when it does 
so, the bite is a severe one. In a native, the shill is generally attacked. Oue of 
the Voi specimens appears to lie intermediate between D. runtjxit'lus and the 
recently described I). Kvomami. Aust. 

Dorcaloemus sp. nov. 

Two males and nine females of this species were captured in the Upper 
Enangwa Valiev, North-Eastern Rhodesia, during March, 1908. 

* Austen, Hull. Kut, ltes. Ill, p. 122 (1912). 
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Genus Silvius, Mg. 

Silvius fallax, Aiist. 

This interesting, recently described species was taken in very large numbers 
during September and the beginning of October in the lower Luangwa \ alley, 
North-Eastern Rhodesia. The numbers in which it occurred may be realised by 
the fact that 78 males and 298 females were captured during this period. In 
spite, however, of these large numbers it was not much in evidence, unless 
specially looked for in the neighbourhood of water-holes, and nearly all the above 
specimens were taken under these conditions. The females were very ready to 
bite natives drawing water at these places, but did not seem to be troublesome at 
any appreciable distance from the water. At the same time the conditions 
were somewhat exceptional, there being an average shade temperature at midday 
of over 110° Falir., and an intensely dry atmosphere. 

Genus Aegophagamyia, Aunt. 

Aegophagamyia pungens, Aust. (PI. XI. fig. I'M 

I originally took a single female of this interesting and recently described 
insect on some mangroves on the beach at Lamu, British East Africa, in 
February 1912. Subsequently 1 found it abundant on the shores of the 
mainland close by. On 21st February 1912, 8B males and fi females were 
collected at Wangi, and ou the following day 129 males and K females on another 
part of the shore near hv. The whole of these were taken on the actual shore, 
the vast majority of them drinking at damp sand between tide-marks. Ihey 
were most abundant where there were mangroves, and it scents almost certain 
that this species must breed in salt water, since the only fresh water in the 
neighbourhood was in deep artificial wells, I am not aware of an instance of 
anyone having been bitten by one of these Hies on t liis occasion, hut it will 
be seen that the females were relatively very scarce, and as I have explained 
elsewhere, in other Taha.vidae under similar conditions the females are very 
little inclined to bite. 

The eyes of both sexes are of a rather translucent greyish-green colour, and 
the male eye has nu area of large facets alaive. 

Genus Khixomtza, Wicd. 

The Hies of this genus seem to he seldom found in very large munliers. Tlno 
usually frequent damp, well-wooded localities near water. I rum a limited 
experience, they certainly a [pear to be largely crepuscular in their habits, 
especially as regards their time of feeding. 

So far as f am aware, the eyes are always unicolorous, and in the male the 
head is holoptie, the eyes being large, unhanded, and with clearly marked upper 
and lower portions of large and small facets respectively. 

Rhinomyza perpnlcra, Aust. 

This species is represented in my own collection only by a single female taken 
on the Yala River, South Knviromio, British East Africa, in May 19ll.hu 1 
it appears to lie not uncommon at certain seasons in U ganda, in well forested 
localities. The above-mentioned specimen was biting a native soon after suntist. 
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Rhinomyza umbraticola, Aust. 

I found this species not uncommon in the higher ground of the northern 
portion of North Eastern Rhodesia during a tour there in 1908. It seemed to 
he a forest species. 

Rhinomyza innotata, Karsch, 

Five females of this species were captured in October 1908, in the lower 
portion of the Chambezi valley, North East Rhodesia ; and two females were 
taken at Nkata Ray, Lake Nyasa, in November 1910. The two latter specimens 
were biting a native sitting on the beach, shortly after sunset. 

Rhinomyza concinna, Aust. 

This species is represented by a single male taken in March 1908. in the 
Upper Luangwa Valley, North East Rhodesia. 

Genus Uhrvsopk, Mg. 

This genus is represented in Eastern Africa by nine species or subspecies. 
The Hies occur for the most part in well-wooded districts, and occasionally, 
e.g., C. ftutrltrisj they are typically forest insects. They are usually rather local, 
and do not, so far as inv experience goes, attack man so readily as. for instance, 
Uai'muUtpota. The bite is said, however, to be far more painful than that of 
species of that genus, though 1 do not remember ever having personally 
experienced it. They would appear to bite chiefly under the same conditions as 
those which favour H>u'mutnputu. 

The eyes of these Hies in the female sox exhibit very beautiful and complicated 
patterns of green, gold and purple. The male eye. as in other Tahaxi dae, 
resembles that of the female in the lower small-facetted area, but is usually, if 
not always, different in the upper large-facetted portion. 

Different sjh j chs of I'hryx'ps exhibit very different types of eye in the male 
sex. Tims the eyes of the male of (\ caiturnnd?.. Aust.. are relatively very 
large, the head being holoptie. In other species, such as C. fuiubris. Aust.. 
or C. (listiii-tipi'nttist Aust., the eyes of the male are small, and only partially 
meet in the middle line. 

Chrysops funebris, Aust. 

This is a characteristically forest species, which is not uncommon in the 
heavily timbered parts of Uganda. It also occurs sparingly in Northern 
Kavirondo, British East Africa. As in other forest-haunting species of 
TaiiamimK. the males arc not ease to find in numbers. They do not differ 
From the females in colour. Insects of this species are very fond of sitting oil 
thi! underside of the leaves of large-leaved shrub> in the forest. In the 
neighlxmrhood of Entcbl>e. where the insect is a common one, I have seen as many 
as 10 or 15 individuals resting on half-a-dozen adjoining leaves. 

Chrysops longicornis, Maop 

This appears to 1 m* an insect of wide distribution, but 1 have not seen it 
anywhere, in particularly large numbers. Specimens of my own collecting are 
limited to three females taken in the lower Luangwa Valley, North East 
Rhodesia. September 1910. and two females at Simba, on the Uganda Railway, 
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British East Africa, in April 1911. It seems to bite with some freedom, 
perhaps more so than most species of Chrysops. 

Chrysops fuscipennis, Kic. 

I found this insect not uncommon on and near the south-west shores of Lake 
Nyasa, in March 1910. Several individuals were taken biting natives. The 
male is not yet known. 

Chrysops distinctipennis, Aust. (PI. XI, fig. 8.) 

This is a very common species in the more open parts of the country in Uganda 
and the Xvanza Province of British East Africa. Very large numbers of both 
sexes may sometimes be found in open short-grass country near water; thus in 
two days at Mumias, N . Kavirondo, my collectors brought me 65 3 3 and 
16 Q Q all from a very small patch of ground. The insects were taken sitting 
on the grasset, the males being more sluggish than the females. 

Chrysops brucei, Aust. (PI. XI, fig. 9.) 

A common Uganda species, which frequents both well wooded and open 
countrv. It is sometimes abundant in the papyrus swamps which commonly fill 
the hollows in the more hilly country in Uganda. Thus in a papyrus swamp a 
little north of Lake Isolt, in January 1912. my collectors took in about an hour 
86 o 6 and 11 QQ; while on the somewhat swampy shores of the Lake itself 
92 q o and 9 Q Q were taken in one day. Swampy ground, however, does not 
seem to be essential, since on the shores of a small lake with well-defined banks 
in the Koki countrv, Southern lluddii, in October, 195 3 3 and 21 0 Q were 
taken iu a day and a half. 

Chrysops wellmanii, Aust. 

This species is represented by a single female taken near Lmvingu, N.E. of 
Lake Bangwcolo, Northern Rhodesia, in September 1908. 

Chrysops cana, Aust. 

The onl r specimens of this remarkable little species, in my collection, are the 
two males already referred to by Mr. Austen.* They were taken on the river at 
Masonoaleni during the heat of the day, and I fancy had only just emerged. 
The Research Committee have also received a single female of this species from 
Mr. C. M. Dobbs, District Commissioner at Kerieho, British Last Africa, taken 
near that place. This specimen appears to bear out Mr. Austen’s view that 
C. eaita is allied to, but distinct from. ('. u •rllmunii. 

The eves of this s|>eeies, in the J at least, are unusually coloured for a member 
of this genus. They are of a deep blue-green, with three small white s|M)ts 
arranged in a triangle, near the outer margin of each eye. 

Chrysops magnifica, Aust. 

The few individuals of this remarkably handsome sjiecics recorded by 
Mr. A list cut were the only ones seen by me. They were nearly all taken in 
woodland country, biting natives during the heat of the day, in damp weather. 

f Bull. Ent. Res. XI, p. 161. 


Bull Ent. Res II, p. m. 



INSECTS OF EASTERN TROPICAL AFRICA. 


287 


Chrysops centurionis, Anst. (PI. XI, fig. 6.) 

This would Appear to be a fairly common forest species in Uganda, though it 
has probably a very short season and is therefore frequently overlooked. During 
a few days collecting at Entebbe, between the 1st and 12th September 191 1, with 
the assistance of my collectors, 128 ($ and 17 0 Q were obtained. The vast 
majority of these, females as well as males, were taken on the flowers of shrubs 
on the outskirts of the forest, in company with a few individuals of C. funeljris, 
Aust. The eyes of the of this sjHjeics are somewhat remarkable for one of its 
genus, being very large, so that the head is truly holoptic. They are of a golden 
yellow colour, with a semi-circular transverse black streak, below which are two 
black spots, one on each eye. 

(ieiius HolcocKWA, firiinb. 

Holcoceria nobilis, (iriinb. (1*1. X, fig. lo.y 

I was fortunate in obtaining a small series of 1 6 0 Q of this striking species 
on the hanks of a heavily wooded stream at the loot of Kifulufulu Mountain, 
Iringa-Kilossa Road, German East Africa. The species is also known from the 
northern shores of hake Nvasa both on the German and British sides and the 
Research Committee have also a male of this insect from Chiriuda Forest in 
S. Rhodesia, collected hv Mr. ('. F. M. Swvnnerton. It would therefore appear 
to have a wide distribution over the more densely wooded parts of Eastern 
Tropical Africa. The eyes of the female are of a reddish bronze colour with 
numerous black spots and markings. 

Genus Haematopota. Mg. 

Thu insects of this genu* are extremely numerous both in species and 
individuals in Eastern Tropical Africa. They occur praetieallv everywhere in 
the wet season and are jicrhaps more abundant at the higher elevations than in 
tlie lower-lying country, in contradistinction to the majority of species of 
Tulmnus. The number of s|>eeies of this genus already known is very large 
ami doub'less many more remain to be discovered, probably more than in the 
ease of Tuhamtu . since they are more local in their habits, and the season when 
any given sjiecies is much in evidence is often a very short one. The range of 
the genus is, however, very wide, and it is represented in all types of country 
and at all elevations from sea-level to at least 10,000 feet. 

Different types of 1/armnlopulu seem to frequent rather different type* of 
emintry. The lighter coloured species such as H. unieahr , II. rlenslmmi. 
II. rojrmiini and their allies are characteristic of rather open short-grass country. 
The more strikingly marked species, on the other hand, as II. ilitlinela. II. 
ullitmttli and //. hrucri, nr time of dull hut dark coloration, as II. fitscu or 
II. inornuta are principally forest specie* or at least frequent streams with well 
wooded hanks. 

Nothing, at present, is known as to the breeding habits of the African s|teeies 
of this genus. Until some careful work is done by an observer stationed in one 
spit for au entire cycle of the seasons it is unlikely that our knowledge on this 
piint will be much advanced. It would seem probable that the majority of the 
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species have two broods at least in the single long wet season of a country like 
Nyasaland and possibly more in Hritish East Africa, which has two rainy 
seasons in the year. The tendency of these dies to emerge from the pupa before 
the advent of the rains is not nearly so marked as iu the genus Tahanus. This 
is probably connected with the fact that they require a more humid atmosphere 
than the insects of that genus. The females usually bite, in Africa at least, in 
rather dull damp weather and rarely in the heat of the sun, as is the usual habit 
of Tahanus. In very suuny weather they are most in evidence from about 
8-10 a. m. and again from 4 p.m to sunset. In exceptional localities, such as cool 
and shade, damp forests, they may bo troublesome all day. The males are 
usually very sluggish and easily captured if they can be located. They some- 
times occur in enormous numbers in one spot, anil in Northern Kavirondo, in 
June, the writer has seen hundreds of these insects crowded together on the 
short grasses near water. The males of the forest species, however, are 
extremely hard to locate and are therefore only procurable with difficulty, 

The eves of the female insects of this genus are remarkable objects in life, 
exhibiting a complicated pattern of iridescent colours which could only lie satis- 
factorily denoted by a coloured drawing. As the colours and patterns are of 
diagnostic value it is to be hoped that some of the collectors who are kindly 
assisting the work of the Committee will, if time avails, endeavour to send 
coloured sketches of the eyes of these insects with their specimens. The 
relation of the male eye to that of the female is similar to that in Tulmniis. 
The male eye exhibits a narrow, lower, small-facetted |>ortiou bearing the same 
complicated pattern as in the eye of the female. The broad, upper, large- 
facetted portion is usually unieolorous and never banded. This area of the eye 
is usually of a shining grey or greyish bronze colour, occasionally, e.g.. //. 
muctant, with a number of irregularly placed iiiimiie dusky spots. 

Haematopota denshami, An-t. < I’l. XI, fig. i.» 

An abundant species in open gra-s country in Northern Kavirondo, Hritish 
East Africa, and in the less forested parts of Uganda. It occurs side by side with 
II. similii, Kic., and II. unirolor, Ilic. Very large numliers of laitli sexes of all 
three species were taken and in spite of the fact that the females all closely 
resemble one another, the males, as will lie seen from the figures ( 1*1. XI, 
figs. 1, 2. .4;. differ from one another iu a remarkable and interesting manner. 
The o of H- ilriishami is an insect with small dark eyes, a dark thorax, the 
anterior segments of the abdomen bright ochremis and the |s»teriiir ones dusky. 
The of II. nimilu is a nearly black insect, witli small eyes ; while the , * of 
//. unicnlur is an altogether pale insect with large pale eyes. 

Haematopota similis, Kic. <I’I. XI. fig. 2.1 

Like //. Jemkami, this is a very abundant species in open short-grass country 
in Uganda and the N vanza Province of Hritish East Africa. 

Haematopota tmicolor, Kic. f 1*1. XI, fig. :i.i 

The same remarks as regards habits and distribution apply to this species as 
to II. iimili* , Kic., lind //. ilenshumi. A list. 
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Haematopota pertinens, Aust. 

A fairly common Nyasalaml ami Northern Rhodesian species, which occurs 
principally in short-grass woodland country. 

Haematopota copemani, Aust. 

This species is common in open short-grass country in the Sercnje district of 
Northern Rhodesia, in December. 

Haematopota maseejl, Aust. 

Represented by a single female taken on the Mehinga escarpment, near 
Mirongo, Upper Luangwa Valley, Northern Rhodesia, in April 1908. 

Haematopota tacitnrna, Aust. 

Of this northern species I captured two females at Petauke in the Luangwa 
Valley, Northern Rhodesia, in January 1908. The onlv other localities from 
which it has been recorded are Abyssinia and the Anglo-Egyptian Sudan. 

Haematopota fueca, Aust. 

This is a common anil widely distributed forest species in Uganda, though 1 
never met with it in very large numbers in any one spot. It also occurs in the 
forests of the northern portion of the Nyanza Province of British East Africa. 
Only a single male was captured. 

Haematopota abyssinica, Sure. 

This fly was taken in some numbers in (ierman East Africa, in December, 
near Iringa and between Iringa and Kilossa. 1 al-o captured a single female in 
British East Africa, near Simba. 

Haematopota tenuis, Aust. 

This small s|H>cics seems to occur sparingly in the open country of Northern 
Knvirondo. British Easi Africa, and of Northern Uganda. There are only two 
females in my collection, one taken near Mumias. in June, and the other near the 
north-east shore of Lake Kings, in August. 

Haematopota nociva, Aust. 

A few individuals of this sjx'cies were taken on the Upper Shirr and near the 
southern shores of Lake Nvasa in February 1910. 

Haematopota insidiatrix. Aust. 

A small series of this insect was taken on the Upper Shire and on the 
southern shores of Lake Nvasa in February 1910, and a single Q in the lower 
Luangwa Valley in January 1905. 

Haematopota noxialia, Au-t. 

This s|>eeies is represented hv a single specimen from the Upper Shire River, 
Nyasaland, taken in February, and by a large series, including a few males, from 
North and South Knviroudo, British East Africa. It seems to frequent mostly 
rather o|>cn country. 
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Haematopota stimulans, Aust, 

This species is represented in my collection only by a single Q from the 
Serenje district of Northern Rhodesia, taken in December. It appears however, 
judging by the material received by the Research Committee, to lie not un- 
common to the west aud north-west of Lake Nyasa. 

Haematopota mactans, Aust. 

This is a common and widely distributed insect, occurring chiefly iu the low 
ground and main river valleys of Northern lihodesia, Nyasaland, German East 
Africa and the coast belt of British East Africa. 1 managed to capture a 
number of males in various localities ; they were mostly taken drinking at damp 
sand during the heat of the day. 

Haematopota inornata, Aust. 

A fen individuals of this little known species were taken in the Mpanga 
Forest, Toro, Western Uganda, in November 1911. 

Haematopota alluaudi, Sure. 

Very large numbers of this fly. including what appears to lie a great range 
of colour variations, were swarming in the forests on Mt. Kenya and the Aberdare 
range in February and March 1911. 

Haematopota distincta, Ric. 

This species, which has hitherto been recorded only from Nyasaland, was taken 
in several localities in German East Africa and also on the top of the Aberdare 
range in British East Africa, at an elevation of nearly 10,000 ft. It is worthy 
of note that it occurred iu rather open moorland country at the top of the 
mountain, whilst //. ulUmutli swarmed near by in the forest, hut not outside it. 
A single n of this species was taken, 

Haematopota hirta, Ric. ( PI. XI. tig. i.i 
Though not strictly a forest species, this insect occurs chiefly In grassy 
clearings, papyrus swamps, etc., in the ncighlmurhood of forest. It is common 
both in British East Africa ami Uganda. The males, which are remarkably 
hairy little insects, occasionally occur iu very large numbers. Thus, on a small 
marsh on the Kikiivu Escarpment in two days 91 males, besides a few females, 
were taken. 

Haematopota furva, Aust.* (PI. XI, fig. 7.) 

This species swarms all over tbc forested areas in 1 gamin and British Fast 
Africa, coming nearlv as far east as Nairobi. The males are not easy to locate 
and only a few were obtained. 

Haematopota ngandae, Ric. 

This is a common forest species throughout Southern 1 ganda and the Nyanza 
Province of British East Africa. 


S& p. 3)14. 
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Haematopota vittafca, Lw. 

Though never very abundant and often extremely local, this species appears to 
have a very wide distribution over Eastern Africa, particularly in the more well 
wooded valleys. 

Haematopota neavei, Aunt.* (PI. X, fig. 9.) 

No less than 07 Q and 1 of this striking species were taken in the Tcro 
Forest, South-East Huddii, Uganda, between 26th and 30th September 1911. 
Though so abundant in this sjx)t, it was local even then* and I never met with 
it elsewhere. 

Haematopota decora, Walk. 

Widely distributed over Eastern Africa. It seems to occur principally in low- 
lying river valleys in moderately well wooded country. A few males were taken 
during the month of Septeinlwr at damp -and in dried-up river beds in the 
Lumigwa Valley, Northern Hhodesia, and near the west shores of Lake Nyasa. 
in October. 

Haematopota brucei, Aim. 

Of this striking species, hitherto known only from the iinhjiie type. 1 was 
fortunate in obtaining two females in the Mabira Forest. Uganda, in duly 1911. 

1 have however no reason to suppose that it i* really' scarce, though its season is 
probably a very short one. 

Haematopota brunnescens, Hie, 

This is a common insect all o\cr Uganda and the N’vanza Province of British 
East Africa. There is also a single specimen in the National ('ollection taken 
hv Captain H. Craw*hay and labelled Nyasaland, but until this is confirmed bv 
further specimens it would seem best to omit this from the list of Nyasaland 
species. //. hr it a nrsmi.i occurs in seme varidvof country. It is often abundant 
in the papyrus Miutnps in Uganda, especially those bordered by patches of forest. 

(ienus T A » AXIS. L. 

1 have already given some accounl of the seasonal prevalence of the Hies of this 
genus. Their range is very wide, and it is not very easy to generalise about their 
habitats, but they are on the whole decidedly more abundant in river valleys, 
particularly at low elevations, than elsewhere. In British East Africa they are 
tin* dominant representatives of the familv on the low ground, while Hanna to j of a 
are more dominant at the higher levels. Many specie* of Tahanns also occur in 
plateau country of moderate elevation, at about 4.m»0 feet, notably in Northern 
Khodesia. At greater elevations, especially in heavily forested country, the 
tlio of this genus are jmnrlv represented, though a few sjttcies are peculiar to 
'iich localities, such as T. nnrmiorii* Kie., from the Ruwen/.ori range, and the 
recently descrilxvl T, eanoj\tsnatus % A list., from Mt. Kenya and the neigh- 
bouring Aix’rdare range. These two species occur in dense forest up to at 
least 6, 0()O feet above sea -level. Taf mints afriennus, T. fascia fits, and their 
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allies seem to be most usually found in the neighbourhood of large bodies of 
water, on the larger rivers, the shores of lakes, etc. 

The male Tabanus is not nearly such a sluggish insect as that of Humatopota 
or Chrysops. They are usually very wary, especially when drinking at damp 
sand in hot sun, and it requires a sharp eye and a long-handled net to capture 
them. 

The eyes of the majority of -pecies are very striking objects in life. Those of 
the male consist of two portions, as described already in many other genera of 
TabaXIDAE : — (1) a lower portion, composed of small facets, which also extends 
as a very narrow line round the whole upper margin of the eye, this small- 
facetted area being, in my experience, invariably of the same colour as the whole 
eye in the female of the same species ; (2) an upper portion, formed of large 
facets, which is usually of a different colour or pattern. 

The African species of the genus Ttibtmus may be roughly classified by their 
eyes. Thus, there are two groups with translucent spotted eyes. The first of 
these comprises only 7’. inurula! issitn us and T, trrt>rnl us. The second includes 
T. (Utaeniatus and its allies. These groups both exhibit the exceptional condi- 
tions in which there is no difference in colour (at least, in the males of those 
species which arc known) lietwecn the upper and lower |K>rtions of the male eye, 
though there is sometimes a difference in the size of the spots In the two areas. 
It should be noted that the translucent eyes of these insects nearly always turn 
to a more or less opaque dusky colour immediately after death. 

The species which have unieolorous green or bluish-green eyes in the female, 
such as T. africanns, T. thuriniiiiis, T. par, etc., have also the upper part of the 
male eye unhanded and usually of a bronze or gulden colour. Other species 
which have a dusky unieolorous eye in the female, such as T. nini/urinis, 
T. rrocotliltHHS, T. samlrr/uni and T. Iencv.ittirmi.s, have the up|ier part of tile 
male eye of various shades of shining grev or greyish bronze. 

A very important group, including T. laenii'hi and the many species allied to 
it, have a unieolorous dark eye in the female, while the upper portion of the male 
eye is grey or sometimes nearlv white, with a distinct dti-kv band across both 
eyes, which in some s|iecies is much broader at the junction of the eyes than at 
the outer margins, and has the form of a somewhat elongate lozenge. The shape 
or development of this band is of no diagnostic value, as it varies a gmd deal in 
individuals of the same species, and is occasionally cvano-cent. 

Another group of rather small, black and white species, such as T. ijriilus. 
T. shurpti, 7’. rrlutiun .t, etc,, have the eyes brilliantly banded with crimson and 
green or blue in l»th sexes. In these cases, in the upper portion of the male 
eye the bands arc represented, but are much less brilliant and le-s clearly defined 
than in the lower portion or in the whole of the female eye. 

A smaller group of rather similar Mark and white inserts, including 7'. ulri- 
nnin»s anti T. ruriabili s, or species nearlv allied to them, have dusky, unhanded 
eyes in Myth sexes, the two portions of the male eye being of tin* same eolour. 
In the case of these species also the male eves are relatively smaller than in the 
foregoing group. 

The recently described T. prrtinnn, A list,, stands by il-clf, in my experienre. 
in having a combination of bands and spots m its eye-. 
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Tabanus fasciatus niloticus, Aunt. 

Fairly common throughout Uganda and the Nyanza Province of British East 
Africa. Some of the individuals from Lake Edward and the Scmliki Valley 
seem to be somewhat intermediate between J\ fusriatm niloticus and the western 
type-form. This species has a powerful flight, and I once took a specimen on 
board-ship in the middle of the Kavirondo Gulf, some miles from land. The 
eyes of the female are a beautiful deep green colour. In the males, of which 1 
obtained a small series, the lower small-facetted portion of the eyes resembles 
that of the female, while the upper large-facetted area is a greyish bronze. 

Tabanus brucei, Ric. 

This fine species is represented in the collection from the region under dis- 
cussion by a single female from the valley of the Cliambezi River, Northern 
Rhodesia, April 1908. This insect is common in the principal river valleys of 
Katanga, in the southern Congo Free State, where it has apparently at least 
two broods during the year: one in October, at the beginning of the rains, and 
another about April, at the end of the wet season. The eves of the female are 
of a deep green colour. The male is not known. 

Tabanus africanus, Gmy. % 

This species occurs over a very wide area in Eastern Africa, but I have never 
seen it remarkably abundant in any one place. It is usually found on fairly low 
ground and particularly in the neighbourhood of large rivers or lakes. I do not 
recollect ever seeing it near small bodies of water. The males are very scarce ; 

I captured only five individual*, three on the Chitala stream, near Domini Bay. 
Nyasaland, in October 191th and two near Lake Kioga, Uganda, in August 1911. 
The female eye i* green, and the male eye green below and golden bronze above. 

Tabanus maculatisaimus. Macq. 

This very striking fly is widely distributed in Northern Rhodesia. Xy a sa- 
lami and German East Africa, but is never plentiful in anv one place. In the 
lower Luang wa Valley, Northern Rh«Kle>ia, in Septoml>er 1910, I captured four 
males and two females, and the following month in Nya*a!and. near Domini Bay. 
two male* and one female : in German Territory, to the north of Lake Nyasa, in 
November and Deeember. five more females. The male is strikingly different in 
colouring from the female as may be seen from a comparison of the figure 
tIM. X, fig. 1 ) with that of the female in Mr. Austen's book.* The eyes of 
both sex os are vitreous, with numerous small black spots. 

Tabanus biguttatus, Wiod. 

I bis striking species occurs all over Eastern Tropical Africa, chiefly on low 
ground and in the neighlMUtrhood «>f large b<xlie« of water. The sexes seem to 
"oeur in about equal numbers. 7 fi males and 71 females having Ihhmi taken during 
die tour. When on the shores of Lake Mpeketoni, near Kipini. at the mouth of 
die Tens River. British East Africa, in .March 1912. I found a number of these 

“ African Wood- sucking PI. VI. fig. 4*» 
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Hies laving their eggs on the grasses and reeds at the water’s edge. The females 
were very abundant, the few males seen on this occasion being taken on some 
small trees about 100 yards from the water. The Q eye is black ; the c? eye 
black below and silvery grey above. 

Tabanus grandissimus, Kic. 

This species is only represented in my collection by two Q Q from the 
Kalungwisi Valley, Northern Rhodesia, taken in September 1 90s. It seems to 
be not uncommon in places on tlie west shore of Rake Nyasa. 

Tabanus secedens, Walk. 

This is a common Hy in Uganda and the Upper Nile Valley, especially in 
the neighbourhood of forests. The female eye is dark purplish. 

Tabanus socialis, Walk. 

A small series of this characteristically West African species was taken in 
the T ero Forest, South-blast Buddu, Uganda, in September 1911. It was not 
met with elsewhere. The female eye is dark purplish. 

Tabanus taeniola, 1 >. de II., and var. variatus, Walk. 

This is the most abundant and widely distributed species of the genus in 
I, astern Africa, especially on the lower ground. In all, alwut 7(K) males amt 
970 females were taken of this species anil its variety during the tour. In 
Eastern Africa the var. rariatus very much out-munhera the typical form. It 
would appear, however, that on Mombasa Island, judging from specimen, 
collected bv Dr. Harm and Dr. W. .1, Radford, and at Yni, typical larnwln is 
the common form, Imt this is ijiiite exceptional for East Africa as a whole. 

The eyes of T. tueninlu and those of the many other species In-longing to this 
group are all very similar. The female eye is usually of a dull purplish colour. 
In the male eye this colour is replaced in the upjier large-facetted portion by a 
pale greyish ground with a median dusky band. This band varies in width to 
some extent even in individuals and is occasionally evanescent. In tvpical 
specimens it is narrow, though somewhat broader at the junction of the eyes than 
at the ends. In species such as T. h •/«*«<•, Rjc., and T. mins. Walk., this 
rharaeter is much more pronounced, the hand being very broad in the middle 
and shaped somewhat like an elongate lo/rngc. 

Tabanus ustus, Walk. 

This insect is a common one before and during the lost rains in Northern 
Rhodesia, Nyasaland and the southern part of (iertnan East Africa. The 
females sometimes occur in very large Dtimliers after the rains have commenced. 
Between mid-September and the Iteginning of Novemla-r in 1911), 921 males anil 
49 females were collected. The eyes resemble those of T. ttieninlu, 

Tabanus denshami, Aust. 

Both sexes of this species were taken in the Etiangwn Valley, N. Rhodesia, in 
September, Also. a single 9 from near Fort Hall, British East Africa, in 
February. The eyes resemble those of T. Inrnwla. 
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Tabanus nyasae, Ric. 

Thin seems to be a common insect over a great part of Northern Rhodesia and 
Western Nyasaknd, and my collection contains a verv large number of both 
sexes. Some individuals seem to lie scarcely distinguishable from forms of 
T. denshami , Aust. The eyes of both roses resemble those of T. tacnivlu. 

Tabanus fraternus, Macq. 

A widely distributed species, though nowhere particularly common, so far as 
my experience goes. Dr. Aders reports, however, that it is plentiful in Zanzibar, 

It seems to resemble T. tuntioln in its habits, and the colours of the eyes of both 
sexes are the same as in that species. 

Tabanus triangnliger, Aust. 

A series of this newly described fly. comprising about 90 females, was 
taken in the Uhehe and Usatlgu districts of Herman least Africa, in November 
1910. Tile female eye is dusky like that of T. Iiieniula. 

Tabanus quadrisignatus, Ric. 

A small series of both sexes of this species was taken in Northern Rhodesia 
and Nyasaland. The eyes in both sexes resemble those of T. Intuiulti. 

Tabanus distinctus, Ricallo. 

This seems to be a fairly common sjMtcies throughout North- Hasten* Rhodesia } 
the northern portion of Nyasaland ami the part of German Hast Africa near the 
northern shore of Lake Nvasa. The eves of both sexes resemble those of 
T, turn wit, but in the q the ground-colour of the large-facetted area is paler 
and the dark markings are more distinct. 

Tabanus coniformis, Hie. 

This rather obscure looking insect has a wide distribution in Northern 
Rhodesia, Nyasaland and German Hast Africa. The eye of the Q is dusky, 
that of the .j dusky talow and shining grey atave. 

Tabanua aandersoni, Aust. 

Two females were taken in the Kuo Valiev, near (’hiromo. Nvasdaiid, in 
April 1!U0. The female eye* are dark purplish. 1 lia\e not seen a living male, 
hut judging by males receivinl by the Entomological Research Committee from 
Dr. Meredith Satiderson. the large-facetted ptrlion of the male eve would 
appear to be unhanded and of a purplish bronze colour. 

Tabanus pallidifacies, Sure. 

A small series of eight females of tlm s juries was taken on the Tsavo River. 
British Hast Africa, in March 1011. They were all captured on the reeds, etc., 
on the river tank, except one or two which were biting natives bathing in the 
river. The eyes of the female are dark purplish. 

Tabanus b&rcl&yi, Aunt. 

Duty a single female of this recently described species occurs iu my collection, 
taken iu February 1910, in the Upper Shire Valley, Nyasaland. A few 
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specimens were: taken in Central Aiigoniland ami South N yasa districts about 
the same time by Drs. A. II. Harelay and J. 15. Davey, but the species docs not 
seem to be a common one. 

Tabanus unitaeniatus, Rie. 

A single female was taken on the Lower Zambesi, in February 1904 : others 
in the Luangwa Valley, in January 190.'), and on the Upper Shire and the 
south-west shores of Lake Nyasa, in February and March 1910. 

Tabanus variabilis, Lw. (PI. X. fig. 7A 
Fair numbers of this species were captured in various localities. It seems to 
frequent woodland or moderately open country, not forest. The eyes in both 
sexes are dusky. 

Tabanus atrimanus, Lw. 

This tiy seems to Ik- common and widely distributed all over Eastern 
Tropical Africa, except Uganda. In my experience, it chiefly frequents well 
wooded streams. The j seem nearly as common as the OQ.my collection 
containing AS o S and 4li QQ. The eyes of both sexes in life are a dusky 
purplish. 

Tabanus velutinus. Sure. (PI. X, fig. t;.i 
A good series of 32 males and 3s females was taken in llritish East Africa at 
Masongaleni. Kibwe/.i, and Makindu. on the Uganda Railway, in April 1911. 
The insect was evidently just hatching out at that time. The eyes are banded 
with crimson and green like those of T. skur/ici. 

Tabanus neavei, Anst. (PI. X. tig. 

This is a fairly common forest-haunting species in Uganda, and it also occurs 
in the forests of North Kavirondo. in the Nyanza Province of British East 
Africa. My collection contains in all 31 males and l '> females. 

Tabanus sharpei, Anst. 

Though nowhere abundant this s|ieeios seems to have an extensive range in 
Northern Rhodesia, Nvasaland and (ieruian East Africa, and small numbers of 
both sexes were taken in various localities in those countries. The female eye is 
of a deep claret colour, with a median green lined, tin the male eye the same 
colouring is reproduced below, but above m the large-facetted area is replaced by 
an iridescent mauve ground with a dusky band. 

Tabanus wellmanii, Aust. 

Three females were captured on the high plateau south of Lake Tanganyika, 
Northern Uhole.-ia, at 4,'jlM) ft., in August 1908, and three more on the Uhisinga 
Plateau, in the Kaluugwisi district, in Scptcudicr I9HH. 

Tabanus pertinens, Aust. 

This recently described -pecie- is a eoininon one in Eastern Africa, chiefly in 
lnw-ly ing river valleys, and fair numbers, in some eases large numbers, were 
taken in Northern Rhodesia, German and British East Africa. In all, 58 males 
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and 274 fcmalen wore obtained. The eyes of this species are remarkably 
brilliant. The female eye has a ground colour of a dear shining green with a 
broad transverse crimson band. In the lower part of each eye are two crimson 
spots. In the male eye the above pattern is reproduced in the lower small- 
facetted area ; the upper portion is also banded with the same colours, but they 
are much less brilliant and less clearly defined. 

Tabanus diveraus, Rio. 

Examples of this species were taken sparingly from various localities in 
Northern Rhodesia, Nyasaland and German East Africa. Two males captured at 
the end of (September near Fort Jameson, Northern Rhodesia, would seem to be 
correctly assigned to the females of this species, and this is borne out by 
the character of the eyes, which in the female are dusky purple. In the 
case of these males, the small-facetted area has the same dusky purple colour, 
the large-facetted area lieing greyish white with a central band of greyish 
dusky. The absence of green and crimson bands in the lower j>ortion distin- 
guishes these males at once from those of T. </ rat its, which they otherwise 
somewhat resemble. 

Tabanus gratus, Lw. (1*1. X, fig. hj 

This species occurs in rivlr valleys over a very wide area in Eastern Africa, 
lmt nowhere in very great abundance. My collection contains 48 males and 17 
females in all. The eyes in life are exceedingly beautiful objects. Tliat of the 
0 has a shining green ground-colour, with a border and a central band of 
shining crimson. The eye has the lower small-facetted position banded and 
coloured like the female eye. the large-facetted upper jwrtioti being dull greenish 
grey with a centra! band of dull crimson. 

Tabanus ieucoatomua, Lw. < 1*1, X, figs. 3, 4.) 

I found this interesting and little known species abundant in Northern 
Rhodes iu and Nyasaland, especially in the low country, I also took a few 
individuals in similar localities in tile coast belt in British East Africa. In this 
-ptcies the males would seem to be more common or at least more easily taken 
than the females, inv collection containing from all sources 144 q o to -16 0 0. 
it does not seem to bite man very readily. The female eye is black : the male 
shining black below and dark bluish grey a1*ove. 

Tabanus crocodilinus, Aim. 

Koprescnted by a single male taken mi a pateh of -uamp. in October 1 ! > 1 0, 
mar Dumira liny, Nvasahiml. The , * eye ini' the large faeets shining grey 
anil the small facets iridescent greenish. From this it may lie inferred with a 
reasonable degree of probability that the Q, which I have not myself seen in 
nature, has eye* of the same iriilesrent greenish eolotir. 

Tabanus cl&ritibialis, Hie. 

I his np|ienrs to lie a not uncommon specie* in the wet season in the tipper 
Shire Valley anil rouiiil the southern shores of Lake Nvasa. It has also been 
received from the mid-Luaiigwa Valley. The female eyes are dusky and 
unhanded. 
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Tabanus pullulus, Aust. 

Two females of this recently described species were taken on the Upper Shire 
ami on the southern shores of Take Nyasa, in February ami March 1910. It 
much resembles T. vluritibialis, to which it is closely allied, both in habits and 
distribution. The female eyes are dusky and uuicolorous. 

Tabanus thoracinus, 1*. de 11. 

A very widely distributed species, occurring in high ground as well as low, 
and in forest as well as in 0 |ien country. It is especially abundant in Uganda. 
The scries I obtained comprised 198 males and 202 females. The female eye is 
a brilliant green (a slightly deeper colour than that of T. pur); the large- 
facetted area of the male eye is “old gold," with a greyish iridescence in some 
lights. 

Tabanus obscuripes, I lie. 

Of this somewhat scarce species 1 captured 2 males and 2 females near the 
north-cast shore of Lake llaugwcolo, between Luwingu and the mouth of the 
t’hambezi River, in October 1909. In November 1910, I took some 10 females 
in (iermau Last Africa, in (lie Usangu and Usagara districts. The female has 
dark purplish eyes, nut prent like those id' T. tliunuimix. but the upper area of 
the male eye is of a golden bronze colour, as in tllit species. 

Tabanus par, Walk. 

This small species has a wide distribution throughout Tropical Africa. Mv 
collection, from all sources, contains 92 males and J 9 females. The eye of 
the v is brilliant emerald green, somewhat paler than that of 7'. llturiicinitt 
when compared in life. The upper large-facetted portion of the male eye is of a 
shining golden colour. 

Tabanus medionotatus, Aust. 

This new Species is represented by li C i , taken between Luwingu and tin- mouth 
of the Cliambczi River, near the north-east -Imres of Lake llaugwcolo. Northern 
Rhodesia. October 1909. Also by a single d from the Upper Kaluugwisi 
Valley. September 1908. 

Tabanus liventipes, Sure. 

This seems to he an uncommon species. It is only represented in my collection 
by a female collected near I’etauko. in the Luangwa Valley, Northern 
Rhode-ia. in January 1905, and by another from the Upper Shire Valley, taken 
in February 1910. The eyes of the female urc green ; the male is unknown. 

Tabanus ditaeniatus, Manj. 

Although this species ranges practically throughout Africa, and even as far as 
India, it seems to be nowhere very abundant in East Africa. It is more common 
in low country aud near the larger rivers or lakes than elsewhere. The Q eye is 
a pale vitreous yellow, with dark -[Hrts. In the J the large-facetted area is paler, 
of a more silvery colour and seems to lack the spots. 
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Tabanus fuseipes, Kie. 

This is a common species in the middle of the rainy season in the Shire Valley, 
Nyasaknd, and also in the Lusngwa Valley, Northern Khodesia. The eyes 
resemble those of T. ditufinhUus. Macq. 

Tabanus albipalpus, Walk. 

A few females were taken in the valley of the Kuja Hiver, Soutli Kavirondo, 
in April 1911, and a single female on the southern slopes of Mount Elgon, in 
dune 1911. The eyes arc of the same character as those of T. ditacniatus . 

Tabanus canofasciatus, Aust. 

This interesting species seems to he confined to furestal areas in the neigh- 
IwurluwMl of Mount Kenya and the A herd a re Mountains in British East Africa. 

It occurs up to at least 7,500 feet, in localities where no other species of Tabanus 
are to be found, though certaiu specie?- of Uiamnfvfnita are plentiful. It bites 
both man and domestic animals readily. The eye> are dusky. 

Tabanus ruwenzorii, Hie. 

Four females were taken in the M pang a Forest, Toro, some 15 miles east of 
(he Kuweiizori Kange, in November 1911. It i > a typically forest sqiceics and 
bite* by day, closely resembling T. ainofasciutus iu it- habits. The eyes oi 
the female are dusky. 

Tabanus producticornis, Aust. (FI. XI. fig. 5.i 

A single male and 5* females of this species were raptured at Eamu, or on the 
>ca-shore near by, and also on the small Lake Mjicketoiii, a short distance inland. 
This insect would thus appear to breed in salt, or at least brackish, water, as 
well as in fresh. The female eye is iridescent and of a dark greenish-grey 
colour. The male eye resembles that of the female below, while the large- 
facetted area above is of a deep bronze colour. 

Family Muscidae. 

(icmis (rLoSSINA, \\ ied. 

This geim> contains the most important, in an economic sense, of the African 
biting Hies, on account of their relation with trypanosomiasis in man and other 
animals. It l>eeomes necessary therefore t«» discuss tin* habits and distribution 
of each species more fully than in the case of the I aiiamdae. 

Seven species are at present known from the regions of Last Africa under 
discussion, exclusive of the races or varieties of f*. /xilpah* and (». morsifans 
which have been described. 

Oiossina morsitans, Westu. 

Before giving an account of the experience of the writer with regard to this 
important species, reference must first Ik' made to the answers which have l>een 
given to a series of questions cm the habits of this insect, issued by the Entomo- 
logical Ucscarch Committee in 1910 and 1911. 
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Tin; majority of the answers come from Government officials, Medical Officers, 
settlers and others long resident in Nyasahtnd and Northern Rhodesia. 
G. mors Huns is not known to occur in British East Africa and in Uganda arnica rs 
to he confined to a comparatively limited and little traversed area. But little 
information is therefore available from this region and, in the ease of Uganda, the 
area of distribution is closely adjacent to. if not actually intermingled with, that 
of G. paHitUpes, Aust. It has not, therefore, seemed advisable to refer to the few 
reports from those regions, owing to the possibility of these two species having 
been confused. 

A large number of gentlemen have been so good as to respond to the series of 
questions issued by the Committee. Amongst those who have answered at all 
fully are the following : — 

Mr. Henry Brown. 

Mr. C. A. Cardew. 

The Rev. II. A. M. Cox. 

Mr. William Edwards. 

Mr. IX Eraser. 

Mr. R. S. Hynde. 

Mr. G. E. Manning. 

Mr. L. Murray. 


N VASAL AND. 

Dr. W. A. Murrav. 

Dr. J. E. S. Old.' 

Dr. E. II. Allon Pash. 

Mr. .1. I’ereival. 

Dr. G. I* rentier. 

Sir Alfred Sharpe, lx.C.M.G. 
Dr. II. S. ftanmis. 


Noiii HKtiX Rhodesia. 

Mr. A. E, Barnshaw. Mr. \\ . A. Rowell. 

Dr. W. Eisher. The Rev. .1. van Schalkwijk. 

Mr. II. Eorsyth. Mr. II. S. Thornicroft. 

Mr. II. T. Harrington. Mr. li. A. Young. 

Mr. II. C. Marshall. 

Although there is considerable conflict of evidence on some point.- in these 
answers, some interesting data arise out of them. 

There would apjaar to he a fairly general consensus "f opinion that, though it 
is difficult to define with certainty the limits or character of a fly-area, it is 
usually a region covered with fairly thin scrub or bu-li and at a moderately low 
level. One observer however, Dr. Prentice, says '* I have found mnrsilum in the 
open country, in -parse hush, in dense jungle and in deep dark simile (such as 
/m! jialis likes) by the water's edge.’’ Others, such a- Mr. Barnshaw. state 
that it never occurs in insitii,” by which he means the patches of dense 
forest which occur particularly over the Nva-a-Tanganyika plateau and the 
Awemba country. 

Mint observers appear to be doubtful whether there is any marked seasonal 
fluctuation of numbers of the flv. A large majority agree that the presence of 
water is not essential to the wi ll-lieing of this insect, whilst three gentlemen, 
Dr*. I’ask and Murray and .Mr. G. E. Manning, refer to the absence of lit:- 
species from a licit about half a mile wide along tint south-west shore of 
Lake Nyasa. a fact jrbicli had already been noticed by several other observers, 
including tilt:' writer. 
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On the vexed question of the relations of G. morsitans with game, there is, as 
might be expected, much conflict of evidence, more particularly as on thi.s subject 
opinions are very apt to be somewhat biassed. Six gentlemen are of the opinion 
that this species is entirely dependent upon the presence of big game. The view 
of eight others however is precisely the opposite, whilst three are of opinion that 
the fly is only partially dependent upon the larger mammals. It must be 
admitted that the majority of the more experienced observers group themselves 
amongst those who believe that G. morsitans can, and indeed does, exist in the 
absence of the larger mammalia. The imjMn tance of this point is increased by 
the fact that it agrees witli the recently published views of men of such great 
practical experience as Major J. Stevenson Hamilton and Mr. R. B. Woosnam. 

There is however a remarkable unanimity of opinion in the answers as to the 
spread of G, morsituns in recent years in Northern Rhodesia and Nvasaland. 
practically alt observers, with the imjK>rtant exception of Sir Alfred Sharpe, 
agreeing that this has been the case. Some gentlemen associate this spread with 
the increase and scattering of big game : others. Messrs. Fraser, Manning and 
van Schulkwijk, with the movements of natives. Mr. Thurnicrnft notes a special 
increase along main roads. Amongst the lew people who were in the country 
when the rindcrjwst swept through it, there is an agreement that the fly 
disappeared to a large ex^nt about this time. This is an inqxjrtaut point in 
respect of the above-mentioned spread of the iu-ect, since only one observer. 
Dr. Prentice, even suggests that the Hy ha> now spread to an area where it did 
not occur previous to the rinderpest. Five gentlemen. Messrs. Brown, Edwards, 
Barrington, Maiming and Vouug, refer to the disappearance or reduction in 
numbers of the insect with the advent of natives and the consequent clearings in 
the neighbourhood of villages. 

In respect of my own personal experience ami observation' of Gfossiua morsitans, 

I am of opinion that among the essential factors which determine the distribution 
of this species, are a combination of the presence of sueh vegetation as will pro- 
vide moderate but not excessive cover, coupled with a hot and moderately or even 
very dry climate. This, it is true, doe* not explain the sometimes marked 
definition of a fly-area without apparent change in the conditions, a point on 
which we still appear to In* as much in the dark a- ever. It does however explain 
to Mime extent the difficulty of defining the character of the country in which the 
tly occurs, when extensive region* arc considered, since a considerable variation 
in the two factors of vegetation and climate might produce tin* required medium. 
In many parts of Southern Africa the actual amount of cover required is not 
excessive, though probably a limited amount of trees, bush or at least thin scrub 
is neecssarr. Personally, 1 am of opinion that, at least for the adult fly, long 
grass itself would provide sufficient cover, but for the fact that this type of 
country is burnt clear during the dry season practically every year. 1 hat 
(*. morsitans inhabits ojwn grass country has Won denied by many observers, but 
it must lie rciueiubcml that the great majority of Europeans do most of their 
travelling in the bush during the dry season when the grass is burnt. 1 have on 
several occasions, particularly in Northern Rhodesia, noted that when the grass 
is long (not less than four fed* G, noa'sttous is inclined to In 1 more numerous in 
grassy areas of limited size than in the woodland or bush-covered country 
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surrounding them. I have more than once seen this species swarming in long 
grass on plains of some size, from a half to a mile or more from the line of hush 
at the edge. In such a locality there would probably he a few isolated trees or 
hush-covered termite mounds, and in some eases these would probably he the 
sites for the deposition of pupae. IV hen such a locality is burnt dear, especially 
if there is a high wind and the grass horns fiercely, large numbers of Hies are 
undoubtedly destroyed. The survivors will generally be found on the outskirts 
of the surrounding timber. Whether this species could exist on plains of great 
size covered only with long grass is impossible to say, since, so far as I am aware, 
this tape of country does not occur in Tropical Africa. It must be remembered 
that the presence of long and rank species of grass denote a soil of at least 
moderate fertility, and long grass would therefore be almost certainly accompanied 
by more or less timber. In large short-grass plains, such as those to the east of 
Lake Bangweolo, this fir dues not occur, nor from the paucity of the cover would 
it be expected to do so. O. mursUnus also appears to avoid the other extreme, 
viz -dense forests where the atmosphere is cool and damp. 

My experience of this species in the northern part of its distribution, in the 
upper Nile Valley, has been very limited, but I obtained a few specimens near 
Masindi l’ort on the Victoria Nile in December lfill and also in the valley of 
the Kafu River near by. It is perhaps of somofsiguifieance that this is a 
decidedly drier area than all the southern part of tne Uganda Protectorate ami 
it is also about that point that one begins to enter a rather thin bush and wood- 
land country, presenting a great general resemblance to that of Northern 
Rhodesia and Nyasalnnd. 

(1. mor.-ituus would appear to have a rather less marked seasonal variation in 
number- than some other species of ( ib.-niis. being usually fairly numerous 
throughout the year where it does occur. Some observers have considered that 
the range of this species is much more restricted in the dry season than in the 
wet. 1 have not personally noticed this to he very marked in Nyasaland nr 
Northern Rhodesia, except that, as explained above, the Hv is driven out of more 
o|« n areas into shadier bush by the grass fires. 

Reference has been made in a recent paper by Dr. Sanderson to the 
“ migratory ” habits of this species. The actual evidence on this point however 
seems to be almost nil, but it is certainly an imjmrtant tpiestion about which we 
shall know little of value until some definite (light experiments with marked 
individuals are carried out. There is tut doubt that the distance to which tins 
species will follow its victims is much greater than that of (>. ptil/xilU. 
Considerable allowance in studying the range of this species must, lie made fur 
the state of the weather, to which it is very sensitive. It must la 1 remembered 
that in dull rainy weather, it would lat <{iiite easy to go through a patch of 
country where this fly was numerous and see scarcely a single individual. In 
this way a ijuite erroneous impression of its abundance or otherwise might he 
gained. H. morsihtns delights in hot sunny weather anil is particularly noticeable 
under such conditions. In the rainy season it seldom bites unless the sun is 
shining, hut given suitable conditions, such as occur for instance in the Liiangwa 
Valley during the iaet three months of the dry season, this sjiccics will he rcadt 
to bite from an hour after sunrise until midnight or even later, especially if 
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there is a tnoon and little or no wind. When it is most active it would certainly 
seem to he more attracted by moving men or animals than by stationary ones, as 
other observers have already pointed out. 

I he limit ol elevation at which (i . mor sit a ns occurs in X visaland would apjiear 
to la> about 3, OIK) feet. In Northern Rhodesia I have never met with it myself 
at over alxmt 4,200 feet, though it is said to have been taken at somewhat greater 
elevations. Lhis difference may perhaps be accounted for by the fact that 
Northern Rhodesia has on the whole a somewhat drier climate than Nyasaland. 

Compared with most tqxMdes of (Uossinn^ the complete independence of water 
exhibited by this species is remarkable. In the Cuangwa Valiev I have seen it 
swarming, in intensely hot weather, at least five miles from any known water. 
Indeed, the drier the atmosphere, the greater seems to be the activity of this fly. 

With regard to the relations of (». mor situ ns with game I must unhesitatingly 
group myself with those who consider that the presence or absence of big game 
is not the primary factor in determining the distribution of the flv. That the 
presence of a large quantity of big game within a mor situ us area might influence 
the numbers of the fly by increasing the food supply is probably true, but 
that the game materially affects tbe distribution of the insect I do not for one 
moment believe. 1 he majority of those who hold the opposite view have 
acquired their experience ^ Northern Rhodesia and Nyasaland and. as I shall 
endeavour to show, have probably been misled by peculiar and abnormal circum- 
stances. It is now I think, pretty generally admitted that, north of the Zambezi 
at any rate, there is no special relation between (!. morsituns and buffalo. Cer- 
tainly in this part of Africa their distribution by no means coincides. Where it 
does so, these animals are certainly very attractive to the fly. probably because 
they are slow-moving and are usual! v in herds of some size. 

Perhaps the tno.-t im)M>rtunt point in connection with this insect is the extension 
in its distribution which i* believed to have taken place in Northern Rhodesia 
and Nyasaland within recent years. There is now a considerable accumulation 
of evidence, and my own e\|»orienco i> certainly in accordance with it. that a 
well-marked spreading into apparently new areas has really taken place. I say 
ufijum nth/ new localise, as I have already pointed out.** I believe that the flv is 
really recovering the ground ItM at the time of the rinderpest. By what means 
the death of large quantities of game could have caused the disappearance of the 
insect is now impossible to sav po*in\eh. I think however the suggestion which 
has been put forward that the blood of the infected animals was in some wav 
noxious to the fly is at least worthy of ron-idcraiion. It is certainly not easy to 
understand how the fly could have died of starvation during the rinderpest 
epidemic since no actual extermination of tin* game as a whole seems to have 
taken place. The zebra, for instance, which swarm in tin* Luangwa Valley, were 
unaffected, and it is very doubtful if antelopes such as impala. waterback. puku 
and roan, all of wlncii are vorv common there, were much reduced in numbers. 
It will also be seen from Major Stcvtu^m Hamilton's interesting aeeouutt that a 
similar disappearance of the flv. which cannot lie explained on the ground of 

* Hull. Knt. I. p. 30m 

f Hull. Knt. lies. U. p. 114. 
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starvation, took place in the Transvaal. I have been personally acquainted with 
the Luangwa Valley from time to time during nearly nine years and the one 
animal which shows an undoubted increase is the greater kudu, which, as is well 
known, suffered severely from rindcrjiest. 

Under these abnormal conditions G. mor titans seems to have extended its 
range during recent years to areas suitable to its existence and in which it 
formerly occurred. In these special circumstances I am somewhat inclined to 
think that the game has been a factor of some importance. It is not unreason- 
able to conclude that the general scattering of game at the beginning of the 
rains, from the limited area near water which they have frequented during the 
dry season, lias somewhat accelerated this spread of the fly during recent years. 
This could not prol>ably have happened but for these special circumstances, in 
which there were adjacent areas suitable to the Hy and unoccupied by it— a state 
of affairs which would he very improbable under normal conditions. The fly has 
apparently now nearly, if not quite, recovered all its lost ground, its present 
distribution is approximately the same as l>efore the advent of the rinderpest. 
It will be of extreme importance to note whether G. mnrsitnns now spreads into 
areas which it did uot occupy Indore the rinderpest, e.g parts of Angoniland 
where the natives have kept large herds of cattle for several generations ; 
but it seems to me that this is very unlikely. It fill thus be seen that it is 
jKissible that some of the observers in Nyasataiuf and Rhodesia have been 
unintentionally led to exaggerate somewhat the importance of game as a factor 
in the distribution of G. morsitan.* by the above mentioned circumstances. 

\\ ith regard to the relations of this species with man, though, as i< well known, 
it bites man readily, I think it is doubt fill whether it has anv preference for him 
as compared with other mammals. Indeed it is questionable whether this is true 
of any species of Gfotshw, with the possible exception of G, pa l pa I is. It lias 
often been stated that G. morsituns avoids human habitations, though many 
observations as to the Hy entering native villages have lieen made. This insert, 
without question, frequently follows hands of natives traversing main roads into 
the heart of village-, but it is doubtful if any but an occasional individual 
remains there any length of time. Iam in complete agreement with tin* views 
expressed hy Sir Alfred Sharpe and other* that it is tin- cleared and cultivated 
area that usually surrounds native villages which is the deterrent and not the 
actual human habitations or their accompaniments. 

It would therefore seem that this species is only to be exterminated by exten- 
sive occupation and cultivation by human Lungs of tin- area it occupies. This 
area must he kept cultivated, as it seems probable that not only G. mor sit tuts but 
G. pallnfipe* will return to land where the bush lias been allowed to grow up 
again. Measures fur clearing the bush and thus removing the natural cover, 
as is I n>ing done in the ease of G, pal puli*, would seem impracticable. The 
habitat of the insect is so different and its range usual h so much wider, that n 
road, for instance, through a fly-belt, to be efficiently cleared, would have to be 
perhaps as much as a mile wide. Possibly something might be done in this 
direction by imitating the condition surrounding native, villages and planting 
extensive strip* of crqps, such as -overt potatoes or ground-nuts, by the road-side. 
It would seem probable that such low-growing crop- would L> a greater 
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deterrent than maize or millet, but, so far as f am aware, there is no evidence 
on this point. 

In view of the strong probability that this species can feed on a great variety 
of vertebrate life, the mere destruction of the large game* would seem at first 
sight absurd, unless the said game can be proved to lx* the sole reservoir of a 
noxious trypanosome. If a serious attempt is to be made to starve out the 
insect, the only iogieal step would involve tlu* removal or destruction of all such 
classes of animal life, including man and his domestic animals. 

Glosaina pallidipes, Aust. 

This sjM’eies somewhat resembles G. vmr silent* in it? habits, at least as regards 
the type of country in which it occurs and the conditions under which it feeds, 
but it would appear not to Ik* so completely independent of water. So far as 
my experience goes, though not at all confined to river Irink?, it is always 
associated with a fairly considerable amount of bush in rather low-lying river 
valleys ; but given .sufficient cover, it would no doubt be found a mile or so 
from water. There would appear to be some ground for thinking that, in 
British South Africa at any rate, this tsetse has a more marked seasonal 
prevalence than G. morsitans, being much more numerous at the end of the wet 
season and the months immediately following it than during the dry. It also 
seems often to occur in far fewer nurnliers in anv one spot than does G. morsi- 
which, when tin* conditions are favourable for seeing it. is usually fairly 
abundant. 

As regards distribution, this species occurs mainly in the coast belt, from 
which if extends up the principal river valleys, especially near the Equator. An 
important exception to this i* its occurrence in some nnmlwrs in western and 
north-western I gamla, particularly in the Semliki N alley, where, considering the 
essentially Western character of the fauna generally. G. Unttfipalpis x \S ied., might 
have been expected to replace it. When on tin- Victoria Nile, near Masindi Port, 
ill December ISM1, 1 was fortunate in obtaining hub G, pal!iilij>es and G. 
inn* in the same locality, which i> of some interest, as authentic records of this 
seem to be very few. Dr. van Sumorcn s statement that huh species ivecur 
together as far south a< Tom would appear to he mistaken, only specimens of 
G. pallatijH’s having as vet been received by the Entomological K«‘*carch 
Committee from that district. 

The records of the distribution of this species in Nynsaland arc in a very 
unsatisfactory state, there being apparently n«» rernit data available and no 
very accurate localities arc known for the very few specimens which are said 
to have been taken in that country. It is however, not improbable that this 
species docs occur in Southern N\a>;»laiid. particularly near Eakc Sjhirwa and 
perhaps on the lower Shire, 

Authentic record* of G, pallulipts occurring at over 4.0fHI feet do not seem to 
he available, Report* of what may. perhaps, be this species from near 1'ort 
Hall, British East Africa, if confirmed, would, however, show that it can exist 
al considerably greater elevations. 

I here would seem to In* some evidenee that tlu* specie*, like G. worrit am, is 
kept at bay by cultivation. 
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In many places along the coast Ixdt of British East Africa the natural bush 
is now overwhelming the many large native plantations which have been deserted, 
and this species, and also G. brrcipalpis, are almost certainly increasing and 
extending their range. I am informed that, in consequence of this, it is now no 
longer possible to keep cattle in many places where they flourished a generation 
ago. 

Glossina austeni, Ncwst. 

I was fortunate in capturing a few specimens of this recently described 
and remarkable little species. I first took a single female at Vni, British 
East Afriea. on 9th February 1919, and subsequently two individuals of 
each sex in the Uchweni forest, near Witu, February 2otli-27tb, in the same 
Protectorate. 

The Entomological Research Committee have also received a single female 
from the Julia River from Dr.C. E. Chevallier, from whence came the type, and a 
male, taken on Momliasa Island on November 22nd, 1911, by l)r. IV. .1, Radford, 
Senior Medical Officer at Mombasa. 

In spite of its small size this sjiecies i- readily recognisable in life by the 
bright rufous colour of the tipjier surface of the alslomen. So marked is this 
colour, that from a short distance I mistook the first ipeoimen I saw for a small 
individual of Titl'iinus pur. I 

1 have necessarily had only a very limited experience of this species. It 

occurs in company with G. pnlMiprs and G. kn-ripalph, though it seems to 

require more heavily forested country than that in which those species sometimes 
are found. It would appear to lie confined to the const belt in British East Africa, 
where it evidently has a fairly wide distribution. It would not !>o surprising, 
however, to hear of it- existence in the coast belt in Herman East Afriea nl»i>. 
Up to the present it has not been captured at a greater elevation than tilmut 
ljOlMt feet abive sea-level. 

Glossina palpalis, Rob. I)esv. 

The habits of this species are now s<> widely known that if is perhaps not 

necessary to consider them at any length. As I have pointed out before.” the 

distribution of this tsetse in the main coincides with that of other insects of the 
tropical West Coast, and it is therefore strictly not an East African species. 
Since however political boundaries do not concern themselves with fauni-tic 
ones, G. pulpiilii occurs in several of the East African countries under 
consideration, viz.: — part of N.E. Ehodr-ia within the Congo basin, the 
Uisiii of Lake Tanganyika, and of the great lakes of Uganda and of the Upper 
Nile. Everywhere in this region G. pnlpaUt is confined to the shadier portions 
of lake shores or river banks at elevations under l.OOo feet. In other words, the 
climate is nowhere sufficiently humid to enable it to exist at any appreciable 
distance from a permanent body of water. I do not know of any authentic 
record of its occurring at over 4,000 feet, even at the equator, and the further 
From the equator, the lower the limit seems to be, as might lie exjieeted. 


.loom, of Ikon. Biol. IV. |‘p 1 no 111 I I '.Hio i 
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The distribution of this species on the eastern side of the Victoria Nyanza 
and in the basin of the Upper Nile is interesting, since there would appear to he 
some evidence that a climatic change, perhaps a change in the, water-level, is 
taking place in these regions with a consequent effect upon the fauna. This is 
especially noticeable in the region draining into Lake Kioga. Over this area, 
with the exception of the banks of the main stream of the Nile connecting the 
Victoria Nyanza and Lake Kioga, the distribution of G. pulpulis is remarkably 
discontinuous. The whole of the Kioga basin proper including Mpologoma, 
Salisbury, Kwania, is now flat country with swampy watercourses, quite 
unsuitable for this species. Consequently it is confined at the present day to 
small patches near the low watershed between the Victoria Nyanza and the 
streams which flow into the Mpologoma swamp, and again at the foot of Mount 
Elgon. It also occurs in one or two . small patches on the north shore of Lake 
Kioga itself. The extremely sporadic character of this distribution appears 
to point to a former time when the nature of tin 1 water system was different 
and the insect occurred almost continuously throughout it. 

On the Victoria Nile itself, below Lake Kioga, the Hy ceases approximately 
at a point a little silmvc the marked right-angled bend near Masindi Port, The 
hanks of the river near this point are of great interest as the cover is limited and 
the climate relatively dry. t ;./«/, «/i'» does imi occur hero in any <.»reat numbers 
And certainly gives the impression of only surviving under difficulties. It is 
under such conditions as tin- that the extensive clearing operations which are 
there Win" carried out by the P panda Government would seem to "ive 
exceptional promise of surcev-. 

The case with regard to the eastern shores and islands of the Victoria Nyanza, 
which are in the British F.ast Africa Protectorate. i* somewhat different. Hero 
rtjrain the climate is rather drier than that of Uganda proper, and the amount of 
forest and hush nn tin* lake -bore and on the hank* of many of the rivers is 
comparatively scanty. (/. pu/pu/os i- present for ilu* most part only in small 
numbers and usually in very limited patches, except « n some of the larger rivers 
such as the Kuja. Thi* region lias nn doubt always l>een considerably drier than 
r^anda proper. on account of the hiph ground of the Kisii and Soiik countries, 
immediately to the east of it. intercepting most "f the rain. This dryness 
appears however to have l»een increase! hy the action "f man within the last few 
generations. Since the Nilotic .laluo or KaviroiuJn invaded the lower part of 
tin* country near the Lake shore, tin* indigenous agricultural Bantu races were 
driven mi to higher ground to the east, chiefly to what is now the Kisii country. 
This region exhibit* evident sipn* of fairly recent deforestation, which is now 
practically complete. This condition of affairs has had a considerable effect ujxm 
the rainfall of the lower-1 vinp country immediately to the west. 

The conditions in Northern Kavirondo are somewhat different, since there the 
high ground to the oast is jmpulnted by the Nandi, who are mainly a pastoral 
people, ami much of the primeval forest still exists there in consequence. Such 
deforestation as has occurred lias principally Wen on the lower ground, in the 
valleys of the Nzoia and \ ala rivers. The insect fauna of this district exhibits 
c*. ident traces of more or less eon tmuou- forest ha vinp existed at some former 
time across Usogn into i- panda proper. 

26302 V 
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It would then appear that the conditions in North and South Kavirondo, 
but especially the latter, are nut too well Buited to G. pulpulis at the present 
time. There is a reasonable probability therefore that extensive clearing 
operations in this region would result in the extinction of the insect. 

One point in respect of clearing operations is of interest, namely, that this and 
probably all other species of Glossiim habitually lire rery near the ground and 
probably never settle more than a few feet above it. Hodges and others have 
demonstrated that clearing operations need not involve the removal of large 
trees with clean trunks free from low-growing branches. It seems to be the low 
growth of shrubs, etc., which provides the necessary cover for G. pulpulis, anil 
this will probably be found true for all species of Glossiim. 

Glossina brevipalpis, Newst. 

This species seems to ho, partially at least, dependent on the presence of water 
or a moderate degree of atmospheric humidity. It is therefore only found in 
river valleys and amongst a considerable amount of cover and shade, much more 
than would be necessary for G. pulliilipes, but less than for G. pulpulis. In the 
height of the dry season it seems to be found only in the immediate proximity oi 
water or cool and damp river beds. It prefers comparatively low country, and 1 
do not know any record of its occurrence at much offer 3,IMM> feet.* 

This tsetse feeds for the most part in the early morning and late evening and has, 
I think, a decided preference for animals as against man. I)r. Sanderson informs 
me that in the Wankondc country, Northern Nvasaland. he has seen G. hreripulpis 
in native huts. This is however explained by the fact that in that country the 
natives keep their cattle in their living houses. 

The evidence as to whether this species is a carrier of trypanosomiasis is at 
present very conflicting. It must be rcmomliered that it frequently occurs in 
company with G . pnUidipr* on the east coast of Africa or with G. morsitans in 
Nvasaland and Northern Rhodesia. On the other hand where it is the only 
known species of Glossiim, as in the country to the north and north-west of 
Lake Nvasa, which is full of cattle, there i- no definite evidence of trypano- 
somiasis among the stock. 

Glossina longipennis, L’orti. 

This is a desert-haunting -pceies. confined, so far as at present known, to 
North-Eastern Africa. It is widely spread over the lower-lying and drier 
regions to the east and north in the British East Africa Protectorate and will 
very probably lie found extending into the Uganda Protectorate in the country 
to the south-west and west of Lake Rudolph. It appears to la’ absent from the 
sea-coast, where the climate is proliably too humid for it. It would seem to be 
entirely independent of water, and indeed rather to avoid it. I found it must 
striking, when travelling from station to station on the railway lietween Voi and 
Makindu, to find numbers of this sjiecirs in the dry, semi-desert, thorn-scrub 


* In Austen's u Hamtliook of the Tsetse hies," p. lot, the elevation of the Tsavo K. on the 
Uganda Railway (whure this apecies and (»'. lowjifH'Mm* orcur) in given in ern>r as fevl : 
thin should be about l,f>00 f«;t. 
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country between the rivers, while on the river banks it was replaced by 
(7. brevipalpis. 

Like the other large species o£ Glmshm it is chiefly on the wing and inclined 
to feed in the early morning and late evening. It is probably the Bpecics which 
most frequently enters the railway carriages on the Uganda Railway at night, 
that being the time when the principal trains traverse the region between Voi 
and Makindu. 

Glosaina fusca, Walk. 

This West African species of tsetse enters the region under discussion only on 
the western Istundaries of Uganda. It is not uncommon in the forests of Toro 
and the Semliki Valley, and is also reported from the Budongo forest, Unyoro, 
though I did not meet with it there myself. From a limited experience of this 
insect it would appear to lie essentially a dense forest, rather than a riverine, 
species, and evidently delights in very deep shade. Though occurring in many 
places with Glossina palpalit, the distribution of the two species is by no means 
coincident, since G. Jusca seems to be able to exist at considerably greater 
elevations and in much cooler localities. In Uganda the limit for this species 
seems to be about 4,500 feet, as comparer! with ratiier under 4,000 feet for 
(l, ptilptlis in the same regisn. It is of course also numerous at much lower 
elevations, c.//., the forested portions „f the Semliki Valley at under 2,500 feet. 

It seems to feed principally in the early morning and late evening and shows a 
decided preference for animals, ns compared with man. 

The above notes on the habits of (lie East African species of Glustina may 
I>crliap 3 best Ik 1 summarised by the following classification according to environ- 
ment : — 

A. Requiring a great degree of atmospheric humidity : — 

A. 1. Requiring a high temperature. G. pal/uiHs, R. D. 

A. 2. Not requiring a high temperature, (1. fusca. Walk. 

11. Requiring only a moderate degree of humidity : — 

U. 1. Requiring comparatively little cover. G. paUuiipcs, Aust. 

11. 2. Requiring fairly heavy timber and bush. G. hrrripalpis , Newst. 

IS. 3. Requiring more or less dense forest. G. austeui, Newst. 

Independent of water and most active in a dry atmosphere. G. morsilans, 
W’estw., and G. lunaipciiiii*. Corti. 

The three large sjtecics, G. hrevipatpis. G, louipjtcnms and G, fusca, may also 
lie separated from the others by their being mainly crepuscular or nocturnal in 
their habits, instead of being most active in sunshine. 

(ienus STOMOXVS, (ieoffr. 

The flies of this genus are, after Ghana, the principal biting flies in Africa 
Mnnging to the Musvidae. In my ex|ierienre, they only exceptionally bite 
man, exhibiting a marked preference for other animals, particularly domestic 
ones. They are common nearly all over Eastern Africa in the neighbourhood 
of townships ami human habitations where any appreciable number of domestic 
animals are kept. Though I have exceptionally taken the flies of this genus in 
S630S F 3 
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large numbers on freshly killed game, they are not much in evidence out in the 
bush. They seem most active in bright sunlight. 

Genua Lyperosia, Rond. 

I only met with these insects in \V cstcrn Uganda. They were seen in large 
numbers on freshly killed eland, waterbuck, kob and wart-hog in various 
localities in Ankole and the valley of the Scniliki. They would appear rarely, 
if ever, to attack man. 

Genua Auoiimeromyu, Br. and Berg. 

These flies attack man only in their larval state. They are widely known as 
“floor maggots” and A.lutrola, F., (and perhaps other sjtecies) occurs in the more 
neglected huts in native villages throughout Tropical Africa. The adult flics 
are sometimes to lie seen on the walls of native huts, and fmpiently enter a 
tent when it is pitched near a village. 

Genus Cordyi.obia, Griinb. 

The flies of this genus also attack man in the larval state by burrowing into 
the skin aud producing a painful boil. Dogs n|p> sutler very badly in some 
places from this cause, and I have seen one instance in the case of a rat, 
probably some species of Tntera. Many instances in human beings would seem 
to preclude the possibility of the eggs having been laid direct oil the skin hr 
the parent fly, and in these cases they have probably been deposited on clothing 
when put out to dry. 

The commonest species is C. itnlhropuphuija , Griinb, and this seem:' to he 
more abundant in Northern Rhodesia and Nyasaland than to the north, A few 
adults of the recently described ('. pntrgraHtlis. A nst., were taken in Northern 
Rhodesia, Nyasaland and German Fast Africa, in the same circumstances as 
.( mhmtromyia lutenh. 

Family Hippoboacidae. 

The curious flics of this family arc widely distributed in Tropical Africa. 
They are not verv easy to collect in any miinlier, at least in the case of the 
winged forms, on account of their habit of leaving the body of their best 
immediately after death. If a large animal, such as an antelope, suspected of 
having these parasites, l>c shot, the body should he approached quietly, and if nu 
disturbance is made, several of the flics can usually Is- netted ; hut they will lx 1 
driven off at once if numliers of natives arc allowed to rush up to the carcase 
and stand round it, as is their usual habit. The species that frequent birds arc 
often very difficult to capture, as the flies are extremely active, and seldom seen 
until in the act of flying away. 1 have often noticed that the best chance <>( 
taking the flies arises when the carcase of the shot lord has fallen into water, 
aod the insects then become entangled in the wet feathers. 

The following is a brief list of the species taken on my Inst tour, not including 
two or three not yet identified. 
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Genus Hippobosca, L. 

Hippobosca birsuta, Auet. 

Two males from the plains north-east of Lake Edward, Uganda, 16th October 
1911, on a waterbuck (Cobus defassa). One of these was biting a native after 
having escaped. 

Hippobosca birsuta var, neavei, Amt, 

Eight males and four females were taken in the upper and mid Luangwa 
Valley, North Eastern Rhodesia, in August 1911, all on waterbuck ( Cohns ellipsi- 
urymnut). Two males were also obtained on the Lofii River, south of Lake 
Tanganyika, in August 1908, on a puku (Cohns canloni). 

Hippobosca capensis, Olf. 

A few individuals of this s|»eeies were taken on natives in the valley of the 
Kimlia River, German East Africa, in December 1910, and also on dogs at Voi, 
liritish East Africa, in February 1912. It is specially associated with Canidae 
and Felidae. 

Hippobosca struthionis, dans. 

A good series of this species was taken on a wild ostrich, which was shot for 
the purpose, near Giniba,! liritish East Africa, in April 1911. A single 
specimen was also captured Jn a native in the same neighbourhood. 

Genus ErtiESTVt’i's, Spciser. 

Echeatypus paradoxus, Ni-wst. 

This species seems to be a common parasite on Tragclapbine antelopes over a 
wide area. I found it on a bnshbuek at M sum's, 5o miles west of Fort Jameson, 
and also on greater kudu. 3.i miles cast of Fort Jameson, North East Rhodesia, 
ill September 1910 • in Nvns.il.md. on bmdihurk, near Kota Kota, in November 
1910 : in British East Africa, on lesser kudu, near Makindu, in April 1911. 

Genus Olfersia, Leaeli. 

Olfersia ardeae, Maeq. 

Two individuals of this s|nrics were taken on the Goliath Heron t AnLit 
johnih ), near Kota Kota. Nyasaland, in Oetulicr 191D. 

Genus Ltni iiia, Weyenb. 

Lynchia maura, Big. 

A common and almost cosmopolitan parasite of domestic pigeons. 1 have 
personally taken it on these birds in Northern Rhodesia, Nyasaland and German 
East Africa : but it probably occurs all over Eastern Africa. 

Ornithoctona platycera, M«r.|. 

This is not an uncommon species on Passerine binls over a very wide area. 
It occurs in inv collection front a thrush. Tuning storms!, llartl., north of Lake 
Uangwcolo, North Eastern Rhodesia, in June 1908, and from a stonechat, 
I’ratincola torijitala , L. 
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Natiee Names fur Blood-suchiiKj Arthropods. 


X. Rhodesia and Nytwaland. Uganda. 



Chichawa 

(Yao). 

ChimanganjaJ Chiwemba. 

Chiseuga. 

Lusoga. 

L Uganda. 

Lunyum. 

Tsetse 

Maguo ... 

Maguo ... 

Kasyembe 

Kam/ctnbe 

Binsukuma... 

Bivu 

Vijuji. 

Tubantu. large 

Vipanga 

Zipanga ... 

- 

Vipanga .. 

Bilumamhogu 

Bihnuambogo 

ViLuniambogc 

7'a^i/<u.<. small 

Vipanga 

Zipanga ... 

- 

Vipanga... 

Binsukuma... 

- 

Vivaru. 

ffaciHtUopota 

Vipanga 

Zipanga ... 

- 

Vipanga... 

Binsukuma... 

- 

Mbara. 

& muli u>n ... 

- 

- 

- 

“ 

Mbwu 

Mhwa 

Kachururu. 

Ctdicoidtt ... 

- 


- 


Bujusiyi ... 

Butugu 


Mosquitos ... 

Uzuzu ... 

- 

Imba 

linbu ... 

Nsiri 

Nsiri 

Mivu. 

Larva of 

Cofifflo b i (i 
or .luchint- 
romyut. 

Mbisn ... 


— 

Vtkusi ... 

Nyeugere ... 

Nyengrri- ... 

Kihcugeu. 

Bed-bug 

Lunguni 

M.-ikixt 

— 

Sania ... 

Biku 

Biku 

Vi*u d i. 

Flea 

Utitiri ... 

- 

- 

- 

J - 

Nkuknuyi ... 

Nkukunyi, 

Ornitho-lortts 

Ngufu ... 

Nkufu or 
Xkufi. 

Nkufu ... 

Nkufu ... 

Bit. 

Bibo 

- 

Ticks iu 

— 

— 

— 

— 

Nkodo 

Nkwa ... 



general. 


British Hast Africa. 


K is wall iU. Kikuyu. 


Kikatnba. 


Jalno ( Nilotic Jainwa \ Bantu 
Kivirowlo). i Kavirondu). 




Tsetse 

- 

- 

Chitangua ... 

Kibjagvtra (?i 

Mango 

Rnuko. 

Tahamu, large 

- 

lift or 

Ngiknvwa. 

Xj» 

Kiptololet. 

- 

- 

Tabvfmj, small 

~ 

Mb»«go <*r 

Zigayi. 

Madtun/.utna 

Kiptdolet. 

— 

_ 

H<Uf)»ll>rpuhl 


ML>go or 

Zigayi. 

Madduiuuma 

SugorieL 

- 


Smalium 

— 

“ 

- 

- 

- 

- 

Cttliondri ... 

- 

- 

- 

- 


- 

Mosquito* ... 

Imbu 

Lubuyu 

I’mu 

Sugoniat 

Sana... ... 

Tisuua. 

Larva of 

Cuidyl-t bi'i 
or .lucAm'- 
romyui. 

Kuna* 

.. Ngagi *»r 

Kigago. 





Bed-bug 

Kunguni 

.. (inngum 

“ 


i _ 


Flea 

Ki robot* » 

.. 

— 

. 

- 

" 

Ornitttvhr >v 

P»pa*i 

.. Xgull» 

- 

- 

- 

- 

Ticks in 
general. 

» 

— 

— 

Karabasiet .. 

Knlundeng... 

j 

~ 


9 8igr.iriei Inter of buffalos." 


a 
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Northern Rhodesia. 

Order DIPTEKA. 
Family Culicidae. 


A uopkeles ( Myzomyia) cosUilit, Lw. 

Stegomyia power*, Theo. 

)t n funenbr, Giles. 

Mantmioide* nniformis, Tbeo. 

„ (J lyzorhyneu*) Mauritian u x, t ■ r|». 

Coles pipieru, var, zombaennis, Thco. 

Stegomyia afrimna , Thoo. 

„ figr*pe$, Grp. 

v f<ucuUa t P. 

„ nnieitUttun, Tbeo. 

Family Psylhodidae. 

PhUbutomu* minutu*. Rond. 


Family Tauanidae. 

PilHQOilid huhitOjttit. A Usl. 

Tabiutu* '■iarit'badi*, Ric. 

„ e.lougnUt, Hie. 

'i .. •■ouifofini*. Ric. 

„ oltiii, Aust. 

e'jjieMvini f Aust. 

J)oraUo€tftUf eoinjmrtuK. Aust. 

tlctoihumi, Aust. 

„ silverlucki, Aust. 

A inti miu«, Ric. 

Jihinomyza coitcijnut, Aust. * 

! di*jumtng, Ric. 

„ iititviahi, Karscti. 1 

ditaeniatm, Macq. 

„ umbraticola, Aust. " 

diver eat, Ric. 

Silriu* /alia/. Atist. 

fraternux. Maoq. 

1 'hri/tops /wn i/Hinni*. Rio. 

fujtnjw*. Ric. 

iom/icornu. Macq. 

•jramlueimw, Ric. 

,, teeil i/tunii , Aust. 

gmtu* . Lw. 

Hiwmatop'itu rujxiitiini. Aunt. 

! h w:Oft’Hhiis, Lw. 

„ JiriMjier, Aust. 

UcentijM* Sure. 

decora. Walk. 

Ma^uUitiwinxs. Macq. 

„ furtia i. Aust. 

:urdi"wta(at, Aust. 

hir»utiUr*\«, Aust. 

nyatiu . Ric. 

innidiahu, Aust. 

oht’ urijw. Ric. 

uttuUiHfi, Aust. 

jmr. Walk. 

mfwtryi, Aust. 

fieri* new. Aust. 

Aust. 

p id ltd ns. Aust. 

jHrtinfnt, Aust. 

*pHidrirign<i(ue. Ric. 

nangainaria. Aust. 

?Ltr]#i, Aust. 

ttimidan*. Aust, 

*(ptC<np<tHctato*. Ric. 

OicUumti, Aust. 

taeniol'i. P. de 11. 

„ ritfciM, Lw. 

fh 'raeintif, P. de B, 

lalmnu* <i friaamt*. Gray. 

J u mi* rental a*. Ric. 

atrimanu*, Ltr. 

ustus. Walk. 

barclayi, Aust. 

cari'ibUi*. Lw. 

bigultaUu. Wicd. 

.. ireihhitnii, A list. 

trwfl, Hie. 

joitfhonn id*, Aust. 

Family M I’n hue. 

fil-mm hrcriftnl/ii.*, Ncwst 

<$»!».«»/>/* mgr**, Macq. 

.. nmrti tan*. Wcstw. 

,, hriiiiiUfWt. Griiub. 

jntllidiftf*. Aust. 

( J nehinrrQmyui 1 uteri • > , b . 

fKiIftaii*, U.l). 

; (‘miylobia anthroftophaga. Grunb 

$t»m«ryn calcitrant 1 . Id. 

prnegrandi*. Aust. 
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Family Hiitouoscidak. 

hirsuta, A ust. var. neucci, Aust. Echrshjpas punutorus, Nowat 
Oi Hitkik toms jtlatycera, Maoq. J L>jnchia mania, Bigot. 


Evil itlnupltatja > fall imt cat, Westw. 
CltHuce filial ns cuius, Curtis. 


L'imt'j: riitwulatu*. Sign. 


1 * 1 * 11 arms pubis, L 


llacmntiifiiuns lulus, Netim 


Oniitlcxhius Murray. 

Ainbl'i'iminu niunu 'trcunt, Koch. 

fidccst, Karsch. 
rnriryutum, F. 
lJ‘>uj,htlUsi ibrolorutus, Kocli. 
II-u uviplty<>ihi If iichi, Aud. 
l/f.doinmn ucgyptium, L. 


Order SI P HO NA 1*T ERA. 
Family Saucoi’SYLUDak. 

Family Puucmub. 

Order RHVNCHOTA. 
Family ClMictliAK. 

Order AXOPLUHA. 
Family Pei»ici’i.u>ak. 


Family H a k m a rori n 1 dak. 

j Iliwiietfiipinus iiuincmli, Ntum. 

Order ACAIU. 

Family Auhasid.u:. 

Family Ixohinvt. 

Ilhipio pJoUu* 'iff* inlu nlnta*, Neum. 

cuftniaiSi Km h. 
fvcrl*i t Nell in. 

„ nmrfi, Warli. 
mints, Nt uiu. 

miriijuinrua, l*atr. 

■urn us, Koch. 


Nyasaland. 

i >ia. r wnm 

Family Chiuonomihah, 

C ccaUiff’ijnu *p. 

Family Cir.ii ii»ak. 

( M-tuimijm ) ».W •tU*, Lw. Ingniiiun untjoniu*, Theo. 

fumstii, Oilcs. M ( i nyiit'iaUs iiH'iluiimcnln, Ihoo. 

longtfudjtis, TheO. .. «»(/**» mi*, Theo. 

Jf mursfutUi, Theo. ; Murid n* muridim, Karseh. 

*i (MyzifrhyneUuA) muuriliunus. lirp. j ifchl'rotntu* nrtjrnln/jtUHi tutus, Ihuo. 

‘ i >¥M T'l..... 


Jitfukstwllu lute- dal*: inli*, Theo. 

C'di’r dutloni, Theo. 

„ tjuiarli , Blanch. 

,. i ns if/ til*, Carter. 

„ incnlunu*, Theo. 

pi pirn*, L. var. zi/mba* n**«, Theo. 
,, quasi ye liiiu*. Theo. 

star hr i, Then. 

„ uiuatiutiu, Theo. 


CHMiniiisi, Theo. 
mnrshnlit, Theo. 
iii'jrnritms, TlkU 
.. qiuntuniritUitu*. Theo. 
fufiiiorhi/nchu* nirluUUus, Theo. 
Tofu hynchit* ’■* hn rijmlpi*, Tiico. 
Shfjnmyia fascnUi, I 1 . 

„ Muipsom, Theo. 
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Phiebotomiu mimUm, Rond. 

Family Psychodidak. 

Simulium dam hokum, Theo. 

Family Simdi.iidae. 

) Simulium mircli, Roub. 

Cadicera fltiviconut , Aust, 

Family Tabanjiue, 

j Tabanun atrinuanux, Lw. 

„ « igretscens, Ric. 

„ barclayi , Aust. 

„ obucura, Ric. 

i „ biguttatUK, Wicd. 

ftitigoaiii bulneq m, Aust. 

| „ daritibialii r, Ric. 

„ fodienx, Aunt 

j .. comforittis , Ric. 

„ oldii. Aunt. 

coyf.mam, Aust. 

iJoi caloemu* comitarUu, Aust. 

crm:<jdilinu « , Aust. 

„ biedor, Aust. 

dcnthaiui , Aust. 

RhtnomyZH vOttcinnu, Aust. 

„ didiiustus, Ric. 

„ imtotatu, Karsch. 

i ,, ditueniatws, Macq. 

Clit >Jt<>l>K distinclijtennii f, Aust. 

dim ofUrf, Ric. 

JwidjtcmuK, Ric. 

/cttkt HUK, Macq. 

„ longinomi*, Maeq. 

ftoKij#*, Ric. 

.. m/iguijita. Aunt. var. in<u 

unfa, Aunt. .. y ratull**itnU * , Ric. 

U>tlriKtfM nob tit », Grunb. 

'jralus , Lw. 

Ilaenml"pvta aby**inl<‘a, Sure. 

lav* rani. Sure. 

„ domra, Walk. . 

.. itwvtl'jiHUx, Lw. 

„ dwtinvta, Ric. 1 

Hwniijs*, Sure. 

furtive j, Aust. * 

1 .. maculatmimuK, Macq. 

,, iftMtuibiliv, Aunt. 

; .. nitjrOrft iaUi#, Ric. 

,, inntdiulnj , A Uhl. 

, tif/atae, Ric. 

„ Unuja, Ric. 

obfJ’uripCK, Ric. 

„ Mtubtur, Aust. 

., /tar, Walk. 

maUfu.a, Au»t. 

/•rrlintne, Aust. 

,, WK-rnu, Aust. 

; .. jiullulu*' Aust. 

„ nociva, A Uhl. 

1 t/widitglgnatUK, llic. 

„ nusialit, Aust. 

rufbrus, P. de 13. 

„ f/fUiu ida, Sure. 

1 .. *uuUrt"iii. Aust, 

}*HtHrnn, A Uhl. 

dmrj>ri. Aunt. 

t*antjtuuarut. Auht. 

l-tt/nola, P. du 11. 

„ stimulant, AtlhL 

nnitacniaiuf, Ric. 

„ rttiaUi, Lw. 

1 t ik tut. Walk. 

Julunui tifriaiitiuiy Gray. 

j .. juinthomda*, Aust. 

t’luxKtmt hrfrij*Upia, News!. 

Family Mi * n*.\E. 

Stomosy * Uicurita, Rig. 

,, mortitam, West. 

Stfltjrr<>M>/i<i ftanguintirit ». Au>t. 

,, jmUitlijKr*. A list. 

. 1 ut hiitcruHtyta luloda. F. 

Slniuuj y,i bnmttijiff, Grunb. 

Curdylobia anihropiuigo, Griinb. 

„ calcitrant^ 1a. 

,, pnugrandit, Aust. 

„ ttigra, Maoq. 

fltpjHittomi Ittr*u4ii. A Uhl. var. »•< 

Family UimiiKwiDAF.. 
ert, Aust. h/nchia nuiuru. Bigot. 

ichetty/nw //arudoju*, Xewsl. 

(dfcrata (iivkw, Macq. 


Oder SIPHOSAPTEttA. 

Family S.mcorsvLLinAK. 

h'ltiilnajtfuiga t/ti]liruicr*i, WestTf. Dtrtrtttlojihilut imuJrttns, L. 

„ liirimi. Kotba. 
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Chinuwopsylla potis, Roths. ■ 
CtenoeephaUis cams, Curtis. 

„ felts, Bouche. 


Ciiaex rotunilatus, Sign. 


Pedicidus huim/tus, L. 
Pfithirius puUs, L. 


Family Pouoiiue. 

Moeopstjlla sjoestedli. Roths. 
Xenopsylla aequisetosns, Bndl. 
„ brasiliensis, Baker. 


Order RHYNCHOTA. 

Family Cimicidae. 

Order AXOPLTTRA. 

Family PewCUMDAB. 

j Pedicinus limytccfts, Piag. 


Family II aematopinidae. 


Hite matopi hus biftli , de (». 

„ eurystentus, Nitzsch. 

„ l at us, Neum. 


If ieuuttopiiiHx jtei'istichts, Kell. A Paine 
I.iiiotjikithus furjienla, Kell. & Paine. 

„ vituli, L. 


Qriuthodoru* moabatit, Murray. 


Order ACARI. 
Family Akoasidab. 


Family Ixodihae. 


Amblyomma mar more uni, Koch. 

„ jxtersi, Karseh. 

„ tholloni, Neum. 

„ carieyatutn, F. 

Ajnnonima exomatum, Koch. 

Bwphilus australis, Fuller. 

„ ilecdoratus, Koch. 
Dermacentor rhiuoceroti*, Do Over. 
Uaemuphymlis hrnxii, N'utt. ami Warh. 

„ leiu:ki , Aud. 

UyalomniH aeyyptinm, L. 

Ixodes bru miens, Koch. 

., pilot ns, Koch. 

„ tenuiroslris, Neum. 

Rhipkentor bicoaus, Nutt, and Warh. 


Rhiptt 


1 ‘phttlus upixudicnhUus, Warb 
, bursa. Can. and Fan 

, t t ujtrasis, Koch. 

coriaceus, Nutt, and War!). 
f resist, Ncum, 
fidntlus, Neum. 
luHtdiUus, Neum. 
mitculatus, Neum. 
nearei, Warh. 

ueave i, var. punrtatus t Warh. 
suiitjuineux, Ijatr. 
sruljAu*, Warh. 
si mus, K»kIi. 
snlntfttA, Neum. 
triins, Neum. 


German East Africa. 

Order DiPTEKA. 


Family CCMcuuK. 


Annplttlu (Myzomyin) costalis, Lw. 

,, „ funesta , Giles. 

(Myzorhynchus) ntnuriluiitus, GrjJ. 
(Nyssorhynchus) pharoentis, Theo. 
Tt/zorhynch ites brerifvdpis, Theo. 

SUyomyia fasciota, F. 

„ at nips> mi, Theo. 


(Jchletoiatu* fuctpaipts, Ed w. 

leuwrihriu*, Spei»er. 
PumorUytu hns fust:<qn'tttuiUts, TIumi. 
Mansonioides uniformis, Theo. 

Culex pipieas, L. var. z<aitlnte>i$is, Thon 
tiyriftes, Grp. 

Ere.tma]**lilc9 chry soyas ter, Graham. 

„ quinquecitiatus, Theo. 
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family Tauanidae. 


Ctulkem spedom, Aust. 

Pangouia elmgatu % Ric. 

„ meeembrinoulee, Sure. 

„ zonata, Walk. 

DitUo/nineura aetfiiopiea , Thanb. 

„ distincla, Ric. 

Hhinomyza innotata , Karueb. 

Adertia uestrohks, Karsch. 

(Jhrysops bicolor , Cordier. 

„ longkurnis, Macq. 

„ magnified , Aunt. 

Ifolcoceria nobilie , Grtinb. 

Uaematopota abyssinka, Sure. 

„ tUbtihirUi t Kartell. 

„ aUwtudi, Sure. 

dnVtf, Spciser. 
decora, Walk. 

.. distinct" , Ric. 

hieroglyphic", Gvrst. 
hirla , Ric. 
itubriuHi , Wiod. \ 
machin#, Aust. I 
mocu/qj/rnu, Kancb. 
r/fto/d, Lw. 

J'ltrhtiematojfitit cog mil", Grfliib. 

Ta bands ufrkanu*, Gray. 


' Tahamut amblychromus , Speiser. 
i atriiuanus , Lw. 

Wiod. 

., coniform 8, Eic. 
distinctux, Ric, 
ditacniatut , Macq. 
ditersas, Ric. 
f rater a at, Macq. 
grains, Lw. 

/ tnbecillug , Karueb. 
impurw i, Karscb. 
latipes, Macq. 
maculutixsitu us. Macq. 
obseuripe*, Ric. 

/*tr, Walk. 

jiert incus , Aust. 

pul hd as, Aust. 

'pHtdr'nJaUalu*, Ric. 
quadrisignatus, Ric 
sharpei, Aust. 
taeniola , P. do 15. 
thoracinus. P. do 15. 
tmingnliger, Aust. 
Walk. 

cariabilis, Lw. 


t Ha mim L brrcijMtlpm, Ncwst. 

.. inortUitn*, Weatw. 

Aust. 

JHllf HtilS, R.D. 
Uichinoide*, Wentw. (?) : 
Slanta/ye bilimata, Grunb. 

„ bru unifies, Grunb. 

ciUcitrans, L. 

,, korogwouis, Grmib. 


Family Mvstidak. 

St<moxy* nigra , Macq. 

ifhrnsnoul. Spciser, 
taenia la. Rig. 

.. raripes, Bezzi. 
i. 'ipcrositi schilling*!. Grunb. 

. I U'litticnuntfid / akob.i, F. 

I 'lrdglobia antltropophaga. Griiub. 
praegra mlis, Aust. 


Family HhtoW*CIDAE. 

llippabosat atfvnsi*, Olf. Ormihochnta pialy-e-ra, Macq. 

„ strut hiatii*, Janson. Olfersin ar,k,i< , Macq. 

Ikhcstypns pntrii*tljn$, S power, pilosit, Macq. 

Lynchui nutura, Bigot. 


Onkr SIPHON APTKRA. 

Family Sarcopsyli.id.vk. 

Drriitatigdtiltu j*c net rant, L. | licit uhi'-phiiga gaUinacca, Wostw. 


* The rmird of chi* ajvci<'« ftios (ivmun Ea*t Africa h rods continuation. It is net unjxtssiUlc chat the 
specimens which were identified as taihihvi ic/ way pruTc to hate been really U. auslrni, XewsU 
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Family Pdlicidae. 

Ctenocephalus caws, Curt. i CertUophyllu s infestns, Roths. 

Mocopsytta sjoestedti, Roths. j Ctenopsyllui atthiupiais, Roths, 

Order ANOPLURA. 

Family Pedicclidae. 

Pediculus capitis, do G. 


Family Haematopinidas. 

ilaematopiiwi eurysternus, Nitzsch. J IJaenuitupinus plutcoclutcri, Knd. 


Ordor ACARI. 
Family IxotmuK. 


J inblyoomut peter si, Kartell. 

,, carirgutum, F. 

Boophilus australis, Fuller. 

„ decohrutus, Koch. 

ilaemaphystilts Iruchi, Aud. 
lihipicrphaltts caperuii f, Koch. 

, T ecertsi, Xeum. 

„ macuUttus, Neurn. 


Zanzibar. 


Order DIPT HR A. 


Family Uiiiko.nomiual. 

Ctratopogon sp. 

Family Un.it th a k. 

A ttOf tittle-1 (MlJZomi/in) CO.italtS, Lw. 
Slegomyta faM-uthi, F. 

SLueea jitiubtte/uis, Theo. 

I itritiorliyiit'liwt fUMt oftfHitutus, Theo. 
MunAotttoide* Thea 

Cult x tKji tj* •», Or}*. 


Family Tadanidae. 

Atkrsia witroides, Aunt. 
Argoplu.tgi.tMyM /mngr.ns, Au»t. 
Chrysopi longio/rni* , Maoj. 
IlttenutfopuUt decora. Walk. 
Parhaewtiopota cognatn, Griiub. 
Tabanus ufriotnus, Gray. 

„ biguUatut, Wiod. 

j Tabanuit di tummi un, Macij. 

1 „ Jratemu*, Macq. 

gratuA, Lw. 

„ /»ir. Walk. 

„ tar molt, P. dc B. 

,, thorucims, P. do B 


Family Ml’sUUAE. 

Sto/nojys odc*tra/t», L 
„ nigra, Macq. 

Ly/utijtim HitHUltl, Be£/> 

j Cordylobta antkm/>oph<iy,i t Grunh 


Family Hiptobois ihae. 

ilipp‘)bo*ca ca/msis, Olf, I OraiUtoeca podicipis, Rod. 

* /uucuUita, Leach. 
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Order 8IPHO.VAPTEEA. 


Family Pulicipae. 

Xenopsylla cheopis, Roths. 




Order ANOPLURA. 


Family Pedkijj.iuak. 

/WrVu/fl* ‘‘rtpiti*, dfi (i. 


Vedkuhix hunutuMy h. 


Order 

ACAKI. 


Family 

Ixodiime. 

.1 mbl yotnuUK hebmfiUt/t, Koch. 


Rhipicepholtix appeiulicul/tfuJ’, Neum. 

„ w iriegutum, P. 


„ erer/aif Neum. 

ihiQ/thilu* dtcalorutu*, Koch. 


„ pulchelltu, (ieret. 

lltlflHUphyUili}* Irarhi, Alld. 


.. Latr 

Htfalummo iirt/jffjflmii, U. 


„ *i infix, Koch. 


British East Africa. 


( trder. 

)IPT£RA. 

[ 

Family v 

rilt'isoMIIME. 

mtltifi, A list. \ 


j Ucr<fhijiog<nt up. 

JuhiMHWMlUi / r 1 / rifharttX* A list . 


! 


Family CrLU inAE 

( Mhvikuui) riaertn. Theo. 

Oi'hl’-mt'ttux tpfllihani , Theo. 


*r. 

iil-inmn Theo. 

(l fuitrtUi, (tiles. 

T‘t< ni 'rhyiidu* criitnfut. Theo. 

fnutiiimliii *, This*. 

„ /Htr-'jif nii'ftux, Theo. 

,ntir*h>ilh 

Thco. 

,, w toll im it, Theo, 

rhulttieuti*, Theo. 

Sfnmioni'wlfK KHtforinifi, Theo. 

trittu>ni'i!nt*t4. Carter 

( 'n h r iiurniJiori*, Theo. 

,, ( }ljfZ"rbynrhus) mnurifinnu*. C > rj». 

„ fvtutiuiiU*. Newst. 

( S^aipurkN*) rhruhji, Theo. 

„ dwftx, Theo. 

„ tvifiiUnfii.*, H. A II 

j .. <iutto»i. Theo. 

M „ 

Theo. 

„ itu>g>n*. Carter, 

[{■miiintlln luifnliiltmli*. Theo. 


inri<iio*it*, Theo. 

>n, yin fntfintn, P. 


„ *#nM/«/A«wW* t Theo. 

„ pourri, Then, 


„ pi pirn*, 1 1 . var. Theo. 

„ Theo. 


„ riiivt. Then. 

* h hlrr"int>iM ruinniiii*i. Tlu*o. 


Mlixburim$i*. Theo. 

iUn/>iii4*. Theo. 


,, xi\“pi<ini, Thco. 

„ Theo. 


tlof hri. Theo. 

,, hirtuitt*, Tbeo. 


tigri pf*. Orp. 

Htgrrioitit, Thco. 


,, lijiuli/orniif, Theo. 

Thro. 


.. unirilUitm, The*'. 

<1 mi tin yiirilintu*. Thro. 

I'mH’-fncniii nlhtf, Theo. 


Family SmruiUAE. 

•Son id nt in fbimtto/UHi, Theo. 


I Swrw|»lr»» lifirfii , Rouh. 
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Pnngouia comaUi, Aust. 

,, htrJteri, Bezzi. 

„ mugrettii, Bezzi. 

„ riijwHU, Jaea. 

„ ehngatu, Rie. 

DiaOmiineura i list i win, Ric. 

Dorraloeimts compart ns, Aust. 

„ waoxmtni, Aust. 

Rh inomyzn perpulcrti, Aust. 

Aegophagamgia pint gem, Aust. 

Chrgsnjm cttna, Aust. 

„ ciliaris, Lw. (?) 

„ dist»n‘ti/>ennia t Aust. 

,, funebris, Aust. 

„ bmgkornis, Macq. 

Unei milopota abgssiuica, Sure. 

aUnaudi, Sure. 
hnutHWtH*, Ric. 
tkmhiiwi, Aust. 

„ dUtimiti, Ric. 

„ fur tint, Aust. 

.. /unvi y Aust. 

„ fu.<co t Aust. 

hirta, Ric. 
instdintrix, Aust. 
,, bmga, Ric. 

„ Aust. 

.. uosialk, Aust. 

si milk, Ric. 

.. tenuis, AlHt. 


Glostlm aust* ui, Xewst. 

hterlpllpi*, Ncwst. 
m l‘Uigiff*>ini*, Corti. 

„ pillidif#*, Aust. 

„ r i r ,i;., 1 U). 

St ?t* rori/"’*, Bezzi. 

, f L. 


Family Tabanidae. 

| Haematopuia tumidicomif, Aust. 

„ ugamlne, Ric. 

„ uMe’o/or, Ric. 

„ vittnta, Lw. 

Tubulin* ofrimnm, Gray. 

„ albipilpu*, Walk. 

alrimanux, Lw. 

,, biguttatus, Wied. 

„ cam fascist ue, Aust. 

„ conspicuus, Ric. 

ilemhnini, Aust. 

„ diUieniotus, Macq. 

fasciolas mbdicus, Aust. 

„ grot ns, Lw. 

| l ingi, Aust. var. it i griff w i ui bus, A a st. 

! „ leuomtniHHM, Lw. 

morsituus, Ric. 

' „ itearei, Aust. 

jKillittifucis*, Sure. 

/•or, Walk. 

.. jtrrtiurtii, A list. 

/ .. proilui 'inarms, Aust. 

mthJ iUli, Sure. 
snfis, Jaen. 

„ t'lmi'ilo, P. de B. 

,, ifi'ironitus, P. lie B 

„ niiitiirniiitus, Ric. 

roriobilis, Lw. 

,, re hit in us. Sun'. 

Tnttlh"int‘l'i*, Aust. 


Family Ml* i dak. 

Stomnii/s nigra, Macq. 

„ tueniato, Hij*. 

bmnmpes, GrtinK 
L'/per'ittio iimtHfn, Bezzi. 
Sti/gcnougia ir<* */innii, A II s * t 
A urhntr nought Intohi, F. 


Family IlirronowiDiE. 

1 1 ippibu.ua sinUhhoiis. Jansnn. t>he*tgpn* trphintn*. Spciser. 

T , rnnrulala, Leach. „ ptnul»stt*. Xewst. 

,, mmeliua. Leach. j 0 Ifersia pilaM, Macq. 

„ ruftensis, 01 f . ! 


Order SIPHOXAPTKRA. 

Family S \Kf*m*svr.i.mAK. 

Euhidnuphnifa tjnUimt’ra, Westw. | b ,<hldn‘'phntja lari no, Roths. 

Family Prt.M’lDAF. 

I Ihdex irritant, L. 

I XrnnfHtffUa l/ratilirnsis. Baker 


( 'tenoerphalu* ram*, f'uftis. 
C 'tenop*ylla elbbht*, Roths. 



INSECTS OF EASTERN TROPICAL AFRICA. 


321 


Jirgta brumpti, Neum. 

Orulfttfuloru * moubuta, Murray. 

J iitbli/nutma ijtmma, Dwi. 

„ oiarmoreum, Koch. 

,, jtr.lcrxi, Kar.vli, 

„ rurieffulum, F. 
Hoophihi* tltr.olnralu*, Koch. 
Dermm-rnior rhinwerotix, IV (Jeer. 
Ilafni/iphyx/ili* Iwhi, Awl. 

„ parmnl/i, Neum. 
HyalouuM. argypHmii, L. 
l,r<x\t* pthjxux, Koch. 

„ rattiix, Neum. 


Order ACARI. 

Family Akgahiuak. 

| (JrnUhwloruJt mviffnyi, Aud. 

Family Jxodjdak. 

Wiiji/rephohix append IrulaOu, Neum. 
,< af/ii/jUtiX , Poc. 

„ ertrtei, Neum. 

„ fnlcatu n t Neum. 

.. m /iculuftix, Neum. 

ne/t /•!»/, Warb. 
prana*, Don. 
■pulchelhix , Gerst. 

.. *nwjiunf.H* y Latr. 

„ xintux, Koch. 


Uganda. 

Order IMPTERA. 

Family < «n i if«*soM f iiak. 

ruUautlrn tjruhnmi, A list. , I| Cnlio,;*lt* dimifa-CpeHtux, A list. 

brurri. Aunt. t ' .. noirfi, Aust. 

inil/ifi, A U8t. % 


Family 

, I HophtU* ( .!/»/?• ‘Iirl/t'l) I.w. 

.. .. inuriUi, Oik*. 

„ .. Htur>}utl!i, Then. 

( f ) iihjA/jm*. Then. 

„ { M >/\iirh ijiH'lm* ) U'lturt'imtiix, Grp 

„ ( Xt/Mam hi/iu hn * ) jihtirni nsi<. Then. 

7 os- vhijnchUr* hit rtjuilf,,*. Then. 

,\fnri<lu* *C'tl‘-phuit 'ills*. Then. 
lUnk*>nfttii tulro!aUr>ili», Then. 

Slt ifriHttfifi ii/r«v»«<i, Then. 

„ afirCMrrfnttf/t, Then 

.. F. 

frn<rri. Ed tv. 

lul'“r/pLil>t. XeftX 
.. timjuonl, Then. 

.. XI 14/fHS. \\ jed. 

t h-hlff'ltilm iirtirulffipmiflfitui. Then. 

„ i Then. 

,, Then 

hirxuiuK, Tlien. 
imnut'i *, Then. 

., Tlun, 

tjiMthniirittiiiiie, Tin**' 

I •ifninrbifth im- timtftlii. TIkhi, 

„ (writ'*, Then. 

futfuftrnmilti*. Then. 
MCtaUifu*, Then. 

.. mi-'ri*tnnnl<itu*. Then 

unif><r*H<*, The*. 


('I J-II ll>.\E. 

Cubs /'"HxilHtVt*, Newst. 
tltt'rnt. Then. 
rlull’tiii. Then. 

.. <rr’ih’tnti. Theo. 

.. ifibiirti, Hiancb. 

.. ninifutx, Garter. 

’Ht idinsu*, Then. 

jiijnf ’i*, L, ear. Z’-Hibu/'wi*. Theo. 
ijiti 1 ttlux. Then. 
rnu-t. Then. 

I’lfftp/*, (ir[). 

I 'iii”'i-‘ii<th’i fubul-nu. Then. 

i'i>'ou>p}i-u’,snt. Then. 

H'xhir -•'( vi,i>/niui<, Theo. 

I'i.itifi.imxi ’iUr»iM>>ii<tnttlig, Theo. 
hUnif’il'i, Then. 

.. •'>./ rulfm'/ jihitlti. Theo. 

juM'ti, Then. 
nut >7/ "n»/ n.-ix, Theo. 
"rmiUi, Theo. 
joilJitbu'f jthiihi. Thin. 

J/. V'l hiSpnhi. Then. 

.. J’hnt, TIlCO. 

.. iiftlSUtfa/M, Then. 

/ m/fiiuiiii nigr.t. Then. 

Huf-rnu*. Theo. 

Ifttrf-igoniiji,, fami’iroslrif. Theo. 

. 1'rrfn.nfhniiU't Graham. 

,, ”ol>p ’ifftix, Graham. 
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Simulium damn»8um t Theo. 

Phltb»lf>WU3 *P- 

Family Simuliidae. 

Family Psyciiowdae. 

Family Tabanipae. 

Rhittnmyza ptrpulcra, Aust. 

; Tuba mm higutiatn*, Wied. 

Chnjtop* brtu'ti, Aust. 

\ ,, timed, Aust. 

,, eenturi&nis, Aust. 

„ hr u in pt i, Sure. 

dintinctipmni*, Aust. 

croc>niilinuA, Aust. 

„ funtbris, Aust. 

de mbit mi, Aust. 

llippMUtrUHl WjwWw, Aust. 

,, dilurnintux, Macq. 

JlaematapaUt iibifMiiiii'u, Sure. 

T< ftixciatux nilntirttM, Aust 

„ bmrri, Aust. 

! „ fnaeipe*, Ric. 

brunne*cen.*, Ric. 

ffrtitH*, Lw. 

.. decora, Walk. 

,, irrnralui r, Sure. 

„ drnxhami, Aust. 

„ Inti ft* *, Mac*). 

„ fimc a, Aust. 

„ nr fieri, Aust. 

„ /arm, Aust. 

„ nb*rurior, Ric. 

.. hirta, Ric. 

,, par, Walk. 

iwrwitUf Aust. 

, „ tputdriAignnln*, Ric. 

uuu'tau*, Aust. 

s .. mju it*. P. <lc B. 

„ nr nee i, Aust. 

„ ruic^izorii, Ric. 

,, ximilix, Ric. 

! „ *ece*hw. Walk. 

„ teuui*, Aust. 

| „ Htciali*, Walk. 

„ ugnudar, Aust. 

„ Uitnwla, P. de B. 

., uni<'**b>e, Ric. 

.. thornriinut, P. de B. 

,, vitfata, Lw. 

„ ravinhili* , Lw. 

Tabanu* tifi b'HHHx, Gray. 

Walk. 

.. xnnlh">nrhn, Aust. 

Family MrsriOAE. 

(jloXAiittt Walk. 

j Shawrif* nrfnntornii, Sptiscr. 

„ mitraittWA. West. 

• „ ••mrija, Newst. 

„ j»i Md*p**. Aust. 

; Lijprrania m inula, Bezzi. 

fullpdiA, R.D. {futo'tf#*. 

Newst.). ,. jiumiigera, Aust. 

St»n»>ru* brum*]#*, (trunk 

[ .. thiruujri, Roul>. 

,. ‘■tllrilntfH, L. 

Aui’tnm'r-liiffia F. 

nigra, Mact|. 

! 1 'iinlffl'l/ia nHl}ir'>i»’plnnja, (irfinl 

Family HlPPolwwiPAF.. 

Hipi»>b'»rn hirnutn, Aust. 

/ lifer ha pit ••Aa, Manj. 

n.iteuhiiit. Leach. 

t ,, dukri, Aust. 

Ornifh»c/onuA fdatgefra, Maeq. 

Kchidmphaqn farina, Roths. 

t'ehe.*htpiiA i*trntl‘<ru<, Nowst. 

Order SIPHON APTKRA. 

Family S.vkcopsyi.udak. 

Family Pri.imuE. 

Otnocephalu* cam*, Curtis. 

j Xrnofuiytla bratiltrtmA, Baker. 

Booth*'. 

rbfi.ptM, Roths. 

Ctmojatylfn ellobiu*, Cloths. 
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Order AXOPLUBA. 

Family Pruicdmiiae. 

Pfiliculua capitii, de G. 

Family Haematopixiuae. 


}lnfnintopimtt eurytfrrtmi, KUkmcIi. 
„ hitun, Neum. 


OmUhmloru* nmubnhi, Murray. 


A tnbUjOmma cohatrent, Dull. 

.» petertl, Karach. 

tholloni, Neum. 

,, ruriegutum, F. 

Aftonotnmn eroru/ilum, Koch. 

Ifoophilu * a uM/raht, Fuller. 

„ dscoloriitun, Koch. 
Drrmnrenior cirrumgutUihit, Neu 1. 

„ rhinocerotls, De Gee 

IfarmnphymU* hoodi , Nutt, and \.arb. 
„ I for hi, Aud. 


Iftic/uatojiinuM jtfristieiux, Kelt & Paine. 
Linognalhuf tituli, L. 


Ilhij/irf-jjholu* apjtfndiculatu*, Neum. 
ai pewit, Koch. 

.. dux. Dun. 

fpertzi, Neum. 

.. folcatu*, Neum. 

lunul/itw, Neum. 
irmrri, Warb. 

.. tanguinrut, Latr. 

t limit, Koch. 

.. tulratwt. Neum. 


Order AC A RI . 
Family Awsajupaf.. 

Family Jxomdae. 
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EXPLANATION *)!■’ PLATE X. 

P«. 1. 

Tabanut 

i tt'i* 1 #// Mai .. . 

2. 

H 

irr-rutu*, Sure., 9 j 

3. 


leW'nttniHUit, Lw., £ . 

i. 


„ 9. 

b. 


wear ti, Aast., £ . 

6. 


rtluiimi*, Sure., . 

7. 


ntriabiliit Lw., £ . 

9. 

N> 

grulw, Lw , £ . 

9. 

Hatawtopotu ntotri, Au*i., & . 

10. 

Jfofox*r«i rtobili*, Grfinb., 9 • 






EXPLANATION -K PLATE 

XI. 

Fi*. 1. 

fftttotnt- •!*.*!, .<i., .. A u.-t. . 

5 ■ 

2. 

4 It" A. 


3. 

| Iti. 


4. 

; 1!.-. 1 


5. 

T'klfilHH* fn-it ' /<-•■-/ > n*. All V. 

J- 

6. 

Chryp'j'* f'V"/v os Au-i.. £ 


7. 

fi>rr>i y Aim.. £. 


8. 

Chrytnf >.< #/*'«// Aunt.. 

S 

9. 

.. brnctiy A ust. . £ . 


10. 

Afftt,fih*itfrn„i/ia /i>inffen’ t , Aust. 

■ s 
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ON A NEW .SPECIES OF MITE ( TARSONEMUS ) INJURIOUS 
TO SUGAR-CANES IN BARBADOS. 

By Stanley Hihst. 

(PhI'IUM III/ permission of the Trustees of the British Museum.) 

Mr. A. D. Michael lias already recorded* the presence of mites of the genus 
Tursourmus upon diseased sugar-cane from Barbados. He states that two species 
lielonging to this genua were present in the material sent to him, and that the 
larger of the two species was certainly identical with one which Mr. Bancroft 
found doing'serious damage to sugarcane in Queensland. Mr. Michael pro- 
poscd the name Tarstmemut krinrrojtqmm this larger species. So far as I am 
aware, no description of this nominal sjMies hag been published and I am obliged 
to rely on Mr. Bancroft s published ski lltcsf for information concerning it. Un- 
fortunately his drawings are not exoeiit J in suthcicat detail and 1 am not certain 
that his inite is the saute species as thkim- which is dealt with in the present 
note; but a* the figures of the QuctlLdand mite differ appreciably from the 
Barbados specimens, it scent J advisable to describe the latter under another name 
[T. spinipes), The species u the gcnusl7'»r*»iir«i«s often resemble one another 
very closely in structure, anAlhey cannot be recognised with certainty unless a 
fully detailed account of tapir principal characters, accompanied by careful 
drawings, is given. I)r. Bancroft gives drawings of both sexes of his mite. He 
does not figure any spines on the third leg of the male, but he shows a lobe- 
shaped expansion, similar to that of T. spinipes, on the inner side of the short 
fourth leg. The hairs of the body are not depicted. According to his draw ings, 
the body of the female resembles that of T. spinipes in lieing very long and 
narrow, but is apparently much narrower at the anterior eDd. lie represents the 
two terminal settle of the fourth leg of the female as being both very loug and 
slender, the outer one lieing seemingly almost as long as the inner. The size of 
7’. huncrofli is not stated, nor is the scale of enlargement of the figures given. 

1 wish to express my thanks to Mr, tl, A. K. Marshall, the Scientific Secretary 
of the Entomological Research Committee, for his kindness in giving me the 
opportunity of describing this interesting aearits. The specimens were kindly 
sent by Mr. John R. Itox ell. Sujierintendent of the Bocal Department of Agri- 
culture, Barliados. It is interesting to note that the species which were mentioned 
in Mr. Michael's paper twenty-two years ago were also received from Mr. Bovcll. 

Tareonemus spinipes, sp. n. 

'.—Shape of lusty (fig. I n, h) very like that of T. spirifrjr, Marchal. Dorsal 
siirfurr apparently furnished with the same number of hairs as in the species just 
mentioned, but they differ somewhat in siz.e and also in arrangement. Four pairs 

* Hull. Royal Garden*, Kew, 1890, pp. 8A #0. 

t 2nd Annual Ro|»irt of tin* Noon! appointed to inquire into the causes of Diseases affecting 
Live Stock and Plant* ; Votes and Proc. of the Legislative Assembly, Queensland, 1877. Vol. 
HI, pp. HI37 1062. 
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of hairs occur on the upper surface of the “ uephalothorax ” ; the first two pairs 
are not very long ami they are placed closer together than the lmirs of the 
posterior pairs ; the hairs of the thin! pair are very long and fine and those of 
the fourth are fairly long. “ Abdominal ” part of body furnished dorsally with 
three pairs of hairs ; the hairs of the first pair being long, but the others con- 
siderably shorter. A minute hair is also present on each side of the conical 
sexual organ at the posterior end of the body. 




Fig. 1. 7«i ri»iifmnA <pinipr*' Hirst, i ; 
a, doraai view ; b, ventral view. 

Capituhim alxiut as broad as long : on each side it has a long curved hair, the 
terminal part of which is exceedingly fine, f’llpi minute and placed on the 
ventral surface of the capitiilum. Kaeh palp has a -mail hair near the proximal 
end and another very minute hair at the distal end also. 

Ijhj * : basal segments of anterior legs much enlarged, as in T. tpirifir. 
Anterior legs furnished with hairs and a few minute spines. In addition to 
hairs, the third leg has several well developed spines on its anterior surface— a 
slender antcro-ventral spine lining present on the femur, two strong spines on the 
patella, and a single strong spine on the tibia. Fourth leg much reduced in 
length and strongly modified. On the inner side, it has a large, hut very thin 
lobe, and a short, but distinct, ventral spine is situated at the point at which this 
membranous lobe joins the limb. A strong and fairly long spinifonn bristle i- 
present near the claw-like distal end of this leg.* 

Length of male '2 mm. 

' The last leg of the male of T. Wonis, Dahl, i- armed with two bristles, which are v 
pa rently placed in the same positions as the spine and bristle of this leg in T. syMin/s, IV' 1 
Dahl does not figure any lolie on the inner side of this leg, but his drawing is 1*10-1 on photo 
graphs, and this delicate membranous structure probably would not Is 1 shown distinctly m a 
photograph. 
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Q.—JImty very long and narrow (tig. 2); when viewed from above, six seg- 
ments are visible, but the last one is small. There is only one pair of very long 
hairs on the body and it is situated on the upjier surface of the first segment 
(eeplialothorax). Two pairs of hairs, of moderate length, are present on the 
second segment, those of the inner pair being stouter than those of the outer. 
The few hairs which occur on the remaining segments of the body are short and 



Ki 2. T<tr* tu hiu-k t/'irt-pi «. Hirst, 

■i' . \etitnl view. 

line. !■•>/> segments .if tir't leg four in mmilar. not including the coxa : 

leg apparently with five segments, not including the coxa. Posterior legs 
verv like those of T. tfirifrx : tarsus of third leg somewhat lvent. Penultimate 
.eminent of fourth leg lung and furnished with a spiniform seta id moderate 
length near the apieal end : the Iasi segment of this leg. as usual, lias two setae 
III r lie end, the outer one heing fairly long and the inner one very long and fine. 

Length of female mm. 

I.nrrtt : as is the case in tpirifrr. the shape of the Isslv of the male larval 
form i.- verv different from that ..I the female larva, a strong constriction being 
present at a short distance from the pisterior end. I lie si/.e of the larva of this 
see is much less than that of the female larva. 

This new specie- of T.irseurmvi is very closely allies! to 7’. .</">!>", Msrehal — 
a European species which attacks oat'. I lie male seems t" difier from that of 
T. ,,unf„ chiefly in having spines on the tided leg, and the female differs 
principally in *h»i>c, its body being long au.l narrow. 
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The following note on this sugar-cane mite was made by Mr. W. Nowell, Ento- 
mologist to the Local Department of Agriculture, Barbados : — “ Causes small 
red blisters on the surface of the young internodes of sugar-cane while still in the 
sheathing canes, which are also to some extent affected. Results in a reddish 
brown corroded appearance of the surface of the cane, especially a streak above 
the eye.” 

In the Kew Bulletin for 18D0, p. 88, the following method of dealing with 
canes which are affected by the disease (Red Rust) caused by these Atari is 
recommended. “ 1 . Clean the joints entirely from all trash as carefully as possible. 
2. Immerse for 24 hours in water and carbolic acid at temperature to bear the 
hand, — 1 lb. of acid to 30 gallons of wat; _■■. 3. Make milk of linuc — 2 lbs. of 
lime to 1 gallon of water ; immerse the }'■ in - in this for a few minutes. 4. Lift 
out and spread in the sun, turning them *er to dry for one day before planting." 
Infected tlebm should be burned. 
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By Ernest E, Austen. 

( Published by permission of the Trustees of the Uritish Museum.) 

TABANINAK. 

Genu* Taiianub, L. 

Tabanug medionotatus, sp. ti. 

Q . — Length (12 s|>ociincini) 9'.3 to ^ nun.; wiilth of head 3*5 to 4‘J mm. ; 
width of front at vertex' just under m to just under O'fi mm. ; length of wiug 
T '.'i to £>tt mm. ■ 

Small speeirs, in size and general eoloMimi agreeing irith Talianus par, IValk., 
hut distinguishable airing la the present ■ u>f a dark . ehnigutr , median blotch oil the 
pro. ei mat half or at the base of the ilorsuMurfuer of the abdomen ; front tarsi dark 
,<„ru, first and second joints sometimes tiler at base. 

Ileud : front, subcallus, eld sides o lface raw-sienna-coloured f pollinose, face 
(except sides), jowls, and ifsioccipitalyegion yellowish-grey pollinose, clothed 
with cream-buff or ochracoo y-buff hair*, occiput yellowish olive-grey pollinose; 
front somewhat narrow, inm\ margins of eyes bordering it converging slightly 
below, sometimes almost para!|el : frontal callus raw-timbcr-coloured, cuneate, its 
m*l»er extremity produced into a median ridge : palpi ochraceous-buff or buff, 
proximal joint clothed with yellowish hair, terminal joint moderately swollen at 
liase, clothed on outer side with minute, appressed, glistening, huff-yellow hairs, 
usually mixed with minute, appressed. black hairs ; first and second joints of 
niitriiuar ochracoous-huff, clothed alaivc with minute black hairs, third joint 
uchraeeuue, tawnv-ochraccous, or tawnv, expanded portion short and bread, 
simulate (Miction sometimes brownish at distal extremity, fhoriu : dorsum 
un-triped, ground-s'uiour black, idolhed with olivaceous (Milieu and short 
yellowish hairs, with which longer blackish hairs arc intermixed; humeral 
ealli, swelling in dejiression at each end of transverse suture, a small area 
1.H.-1 wecu this swelling and pnstalar callus oil each side, and upjM'r extremity of 
mesopleurae greyislt pinkish-huff, clothed with yellowish hair, which on swelling 
at each end of transverse suture is mixed w ith black hair ; |icetus and pleurae 
(except upper extremity of mesopleurae) agreeing with dorsum in coloration and 
(Hilhnn-e covering, anil clothed with pale yellowish hair. Abdomen tawnv, 
clothed alxivc and Im’Iovv with minute, oppressed, yellowish hairs, which on upper 
surface are mixed with minute black liairs : upper surface at base with an 
elongate, greyish clove-brown, median blotch, exhibiting varying degrees of 
development in different individuals, and when most fully develo|>ed extending 
from base of first segment nearly to hind margin of third : in other specimens the 
blotch diM's not quite reach to'tl.c middle of the third segment, while in others 

* Fur Part 1 ** Bull. Enl. Res. Vol. III. Part i. |i. 113 (August, 1:'I2). 

t For name, and illustration. of mlnar*. -re Rslg.ay, ■' A Nomcnclatun- of Volors to, 
Naturalists " (Bwtou ; Little, llmsn A- Company. 19*5). 
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again it fails to extend so far as the middle of the second segment ; in any case 
the blotch, which is broad and quadrate on the first segment and may lie 
indistinctly interrupted just before reaching the hind margin of this segment, is 
much narrower on the second segment and narrower still on the third, so that the 
lateral margins of the blotch are not straight but have an indented appearance ; 
in many specimens the blotch is strongly constricted or even interrupted just 
before reaching the hind margin of the second segment ; in one of the para-types 
examined, in which the main blotch terminates on the third segment, at a point 
three-fourths of the length of the segment from the base, there is also a small 
dark median sjait at the base of the fourth tergite. (kings nearly hyaline, or 
faintlv tinged with buff on proximal two-tlimls ; costal cells lmlT; veins mainly 
orange-buffi, eosta darker, distal extremitip’", if veins light mummy-brown ; stigma 
ochre-yellow, sometimes but slightly deve^jied. Sijuamae cream-buff. Haltrrrs : 
knobs buffi, stalks oehraceous-buff, soldi mes paler. Legs : front coxae bull, 
clothed with yellowish pollen and long 1 llowish hair, middle and hind coxae 
usually darker, yellowish pollinose and cl* led with shorter yellowish hair, front 
coxae sometimes as dark as pectus ; fronV einora and tibiae, and femora, tibiae, 
and tarsi of middle and hind legs ochraeeJs, tips of front tibiae and of joints of 
middle and hind tarsi dark brown or browl.sh ; thirilAand fourth joints of front 
tarsi somewhat expanded. f I 

North-Eastern Rhodesia : type and nine /rn- types from the eastern 
shores of Lake Bangweolo, between Euwingu and flic mouth of the Chamber, i 
River, alt. 3,900 ft., 5-17.X.1908 (S. A. Xeaee) : an'additiomil specimen from the 
Upper Kalungwisi Valiev, alt. 4,200 ft., 8.ix.l90K (.V. .1. As are); another 
example front the Kasama District, t Ictobcr 1904 (It. /.. /larger). The tyjie, 
five of the para-ty]>cs, and the specimen from the Upper Kalungwisi Valley have 
generously been presented to the National Collection bv Mr. Neave; tile 
remaining para-types are in the Oxford University Museum, 

Plastic differences in the case of the new species described almve and its near 
ally Tabanus gar. Walk., arc difficult to discover: as a rule, however, the 
expanded portion of the third joint of the antennae (measured acro.-s its widest 
part) is, at least in proportion to its length, distinctly broader in nirdiiniotatus 
than in T. par. 

Tabanus neayei, -p. u. t Plate X, fig. ’>). 

■f Q .— Length, J (15 apcruiwtis) 12-25 to 14-25 mm., Q (22 s|Htriinena) 12 " < 
to 15 mm. : width of head. 3 5 to 5-5 min., V 4'H to 5"25 mm. ; width of front 
of 0 at vertex 0-5 to IH> mm.; length of wing, 3 11 to 13 mm., Q 11*6 to 
13 mm. 

Medium-sizeil. , rloceJirourn or bhuk s/weies, irith rrry conspicuous light gjreg nr 
whitish markings on dorsum of thorax and abdomen : tliarueie markings including 
a pair of short ndmediun longitudinal stripes. >rhirh, commencing on front margin, 
terminate abruptly just beyond transverse suture . — Closely allied to and resembling 
T. insignis, T.tr.. bn! distinguished, inter alia, by usually more elongate shape of 
ex pa ml'd portion if third joint of antennae, hg angle on up/iee margin of Inttn 
being less prominent, by more dusky hue of terminal joint if palpi, by markings 
an tergite of sermid abdominal segment consisting normally oj u large vbliyue 
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stripe on each tide and two small udmediun spots close to hind margin ( instead 
of sic separate spots), hy median spots on third and fourth abdominal teryites 
being bluntly triangular, instead of nearly semicircular in outline, hy whitish hind 
borders to central scutes of third to sixth abdominal segments inclusive Iteiny 
much narrower, and by pule proximal /nirtion of hind tibiae in 0 being much 
more restricted in extent. 

Head: face, jowls, hasioceipital region, and occiput light grey pollinose, 
frontal triangle in S and subcallus in Q scpia-colourett when denuded ; face, 
jowls, and hasioccipital region clothed in ;) with pale yellowish or whitish hair 
(on sides of face often mixed with brownish hairs), and in Q with whitish hair : 
front in 0 of rather less than moderate width, narrowing somewhat below : 
frontal calAs in Q (lark brown, uli^kg, extending from eye to eye, its upper 
extremity emitting a narrow dark bruB median ridge or streak, which is visible 
at least as far as middle of front (1 often further; vertex in <? black and 
clothed with short, black hairs ; when I is viewed from above, the black 

vertical area often appears to extend S mards to below the middle of the front, 
its anterior extremity being separated the frontal callus by a small silvery- 
white patch, clothed with a(J>ressixl, glteiiing silvery or yellowish hairs ; when 
the <3 is viewed at a low aXle from leliind, however, the black area appears 
confined to the vertex, amltl.c space |setwecn it and the frontal callus appears 
|j„ht grev, with its lower Virtion longitudinally divided by tile dark brown 
median ridge, and its upper Vo-thirds partially clothed with black hairs ; upper 
two-thirds of cars in * ( except hind liordersl occupied hy a fusiform area 
(bisected by middle line formed by inner margins of eves I, composed of larger 
facets than elsew here ; in many dried specimens this fusiform area still appears 
more or less grey, with a dark hover margin, and a broad dark hand (tapering 
towards the outer margins of the eyes) across the middle;' palpi dusky-grey 
pollinose on outer surface, proximal joint clothed with yellowish or whitish hair, 
terminal joint iu J clothed witli blackish hair : terminal joint tit Q elongate and 
tapering, paler at base on outer side, where it is clothed with minute, oppressed, 
-ilvery-white or yellowish hairs, remainder of outer side covered w ith minute, 
oppressed, black hairs ; first and second joints of antennae fawn, or isaltella- 
colonred, greyish pillinosc, first joint clothed Mow with whitish hairs, ami with 
minute black "hairs above and on its upper distal angle, third joint narrow and 
elongate in and at least relativelv so in 0, clove-brown, more or less omuamou 
at extreme base. Thorax: bind I .order of main |«.rti.m of dorsum, including 
greater part of p.stular . alii, light grey pnllim.se. clothed with appressed. 
glistening, vellowish hair (on |s.stalar call! with whitish or silvery-white hair) ; 
aih.ic.lian longitudinal strips it. J sparsely cloth, d with fine, yellowish hairs, 
in C more thickly clothed will, short, appressed. glistening, Naples-yellow hairs, 
which in this sex also partially clothe the interspace between the anterior 


* As regards the mark.ngs of the eyes „. life, Mr. S. A. Scare, m a W "* f* 4 **^** 

1 specimen eolles'UsI In bin. at Kntel.Us Uganda 1’rotoetorate. ... vu 1.U . writes . J 
I, oil , Mae and eri.u»„ below, dusky and grey aho« ami Dr. R. >« **“"«•• <" * 
on a 9 caught ly him .... the bun... River. Toro. Uganda Protectorate, tl. >. UH. ».« 
tbe eyo hu “ a couapicuoua, greeu, boriiou wl baud. 



332 


ERNEST E. AUSTEN — NEW AFRICAN 


portions of the stripes ; swelling in depression at each end of transverse suture 
greyish-buff or cream-butf, clothed mainly with pale yellowish or ochreous hairs 
(on posterior extremity with some black hairs) ; humeral calli greyish pollinose, 
clothed with whitish hair ; dorsum except as already stated clothed with blackish 
or black hair, which is longer and finer in d than in Q ; pleurae and pectus 
light grey pollinose (meso-and stemopleurae except hind borders, or at least 
anteriorly, appearing darker, it,, mouse-grey), clothed with whitish or yellowish- 
white hair. AMomen : tergite of first (visible) segment with a light grey 
pollinose patch at each lateral extremity, scarcely visible from above in ; on 
each side of a median dark area the tergite of this segment, at least in , shows 
an ill-defined paler, mummy-brown or sep>? -coloured area, cxtendiim outwards 
along hind margin towards lateral extreny 1 . , : in Q the paler admedian areas on 
first segment are sometimes more distantly greyish pollinose ; light grey 
markings on tergite of second segment 'as described in diagnosis above, the 
oblique stripes (occasionally interrupted r J ) extending from anterior margin 
on each side of middle line outwards t hind margin, and thence to lateral 
margins ; tergites of third and fourth sn ncuts each Ix-aring a large, median, 
light grey triangle, base of which rests onliiml margin ; each posterior angle of 
these tergites is occupied bv a light grey f'ransversc luark, which runs inwards 
along hind margin of segment and diminirlies in dept*, towards median triangle, 
with which it may or may not be connected ; the a/;s of each median triangle 
is usually rounded off or truncate Indore reaching the anterior margin of its 
segment, the interspace thus formed being generally deeper on the third than on 
the following segment : posterior angles of tergites of fifth and sixth segments 
light grey, usually more conspicuously so in Q than in o ; extreme hind 
margins of fifth anil sixth tergites in Q sometimes narrowly grey ; dorsum, except 
grey markings, clothed w ith short or appressed black hair : lateral extremities 
of tergite of first segment clothed with outstanding whitish hair: jxistorior angles 
of five following tergites clothed with glistening whitish or yellow ish hair ; 
remaining light grey markings on dorsum clothed with minute, appressed, 
glistening, pale straw-yellow hair, a median patch of which, simulating the 
vestige of a triangle, may also lie present on posterior half of fifth tergite in 0 ; 
ventral sente of second segment slate-grev, with a more or less distinct, clove- 
brown or black, ipiadrate median area, not quite reaching hind margin, but 
anteriorly sometimes sending off a prolongation to each side: remaining ventral 
scutes black, w ith, except in case of last segment, narrow light grey hind borders, 
clothed with glistening whitish or yellow ish-white hair : in case of ventral scutes 
of penultimate and ante|H-uultimate segments, grey hind borders are much 
narrower than on preceding segments, and are confined to extreme hind margins ; 
hairy covering of ventral scute of second segment partly blackish, [wrtly whitish, 
the blackish hair longer and finer in J than in V ; hair on ventral scutes of 
following segments, except as already stated, black, on thin! to fifth segments 
inclusive Bhortcr and more oppressed in Q than in q. Wiiii/*: faintly tinged 
with drab ; veias dark brown or brown ; stii/mn well-defined and conspicuous, 
dark mummy-brown, X/vumiu scpia-colnurcd, borders darker tlian membrane. 
Ilalteres : knobs dark sepia-coloured, jialer at tips ; stalks isabella-coloured, 
distal extremities darker. ; coxae grey, front pair and outer surfaces of 
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middle and hind pairs clothed with yellowish-white, whitish, or pale yellowish 
hair, posterior extremity of outer surface of hind pair in d usually clothed with 
dark brown hair ; femora black, clothed partly with black partly with yellowish 
or whitish hair, posterior surface of front pair in Q clothed with whitish hair ; 
front tibiae in d clove-brown (somewhat paler for a short distance just beyond 
extreme base), clothed with minute, appressed, black hairs, with which on 
proximal third minute, glistening, yellowish hairs are sparsely intermingled, 
outer surface of proximal two-thirds with an irregular fringe of longer and finer 
blackish hairs ; middle and hind tibiae in d clove-brown at. distal extremities, 
more or less rsw-umber-coloured or even paler at and towards their bases, 
clothed wi^h black hair intcrmixiAproximallv with glistening whitish or 
yellowish hair, inner and outer surfat'Tkf hind tibiae fringed with lunger, blackish 
hair; front and middle tibiae of 9 fe'wpt tips of both pairs and extreme base 
of front pair) cream-coloured awl ciBied with glistening, silvery-white hair, 
rather less than distal fourth of front Biae in 0, a streak extending therefrom 
towards base on under side, and distal iBortli or rather less than distal third of 
middle tibiae clove-brown and elothetfMith black hair ; hind tibiae in 9 cream- 
coloured at Ixi se, then darflr, the di la! third being clove-brown ; on anterior 
surface of hind tibiae of v crcam-cifliired area extends further than on upper 
surface, occupying about pViximal two-thirds, while on upper surface paler area 
scarcely reaches middle ; ptY portion of hind tibiae of 9 clothed with silvery- 
white hair, remainder clothcil witli black hair ; tarsi in both sexes clove-brown, 
last joint of front pair deeply notched at tip, second and two following joints of 
front pair conspicuously expanded. 

Uganda and East Avkica Protectorates: type of c ? and twelve d 
para-ty[>cs from liugumu Purest, Unyoro, Uganda Protectorate, 3,7<KI feet, 
l-5.xii.1911 ( S . A, Neiirc): two other o 0* from Entebbe, Uganda, — “in 
forest, " 5.vii.l911, and between 12 and 205.1912 (.S’. .1, Nrave); type of 9 
and seven 9 para-types from Uganda, 1910 ( I 'a/iluiu A. D. Fraser, R.A.MA .); 
six 9 9 from liugomu Forest, Uganda Protectorate, as above (S. A. Nr are) : 
three QQ from Mabira Forest, Uhagwe, Uganda Protectorate, 3-500-3,800 feet, 
lfi-25.vii.1911 (S. A. Smr,); one 9 from the Botanical Gardens, Entebbe, 
Uganda, o.ix.1904 [Captain, now Major, F. D. If. Grrvi, I.M.S .) : oue 9 from 
Uganda, 1909 {Colonel, now Snrfjron- flnirnri, Sir David Rrnre, C.U., f.R.S.); 
one 9 from Mpunin, Uhagwe, Uganda Protectorate. March, 1910 ( Captain, now 
Major, A. E. Ilamrrton, D.S.O.. R.A.M.C.) : one 9 from the Liiimi River, 
Toro, Uganda Protectorate, 22.1.1911. “in forest country : a common and very- 
pretty Taltanns ’’ ( Dr. R. I an Somrren) ; one 9 from the 3 ala River (southern 
edge of Kakumega Forest), East Africa Protectorate, 4,800-5,300 feet, between 
21 and 28.V.I911 (.V. A. Xeacr). The 6 type, eight other d d, and 
six 0 9 taken hy Mr. Neavefin whose honour this handsome specie* has been 
named) have been presented to the British Museum (Natural History) by tbc 
Entomological Research Committee, in whose possession are the remaining 
specimens collected by Mr. Neavc : the specimens enumerated above other than 
those obtained hy Mr. Neavc have been presented to the National Collection by 
their captors. 
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The differences between Tabanus neanei, Austen, and T. insignia, Lw., 
have been dealt with in the diagnosis at the commencement of the foregoing 
description. The new species is also closely allied to Tabanus velntinus, Surcouf, 
which is found in Abyssinia and the East Africa Protectorate, and is most 
readily distinguishable from T. nearei by the absence of the conspicuous oblique 
grey stripes on the second abdominal segment, as seen in the latter, by the much 
paler (burnt umber) colour of the proximal portion of the dorsum of the abdomen, 
and by the entire ventral surface of the latter, except at the distal extremity, 


being pale (ochraceous-buff or pale cinuamon), and clothed with glistening, pale 
yellowish hair. Among other differences beti.een Tabanus nearei and T. relntinus 
may be mentioned the more slender and elongate she] a: of the third joint of the 
antennae in the former (at any rate in thrfymalc sex), and the darkef coloration 
of the hind tibiae and of the terminal joir^cf the palpi. 

(icons HaematI ota. Meigeu. 

Owing to pressure iqion the author's ti# , it has pro veil impossible to prepare 
a detailed description of the first of the til following species : it is hoped how- 
ever that the essential characters have be<* duly notfd, and that the condensed 
description below, in conjunction with the Igure of til J (Plate XI, tig. 7), will 
enable the species to lie recognised. I 1 

Haematopota ftirva, sp. n. (Plate XI, tig. 7). / 

<5Q . — Length. ' (5 specimens! to »*4 iimf. v 1 (27 specimens! K*4 to 
1P2 nun. ; width of head, .! mm., Q 2'S to :ps mm. ; width of front of Q at 


vertex 0 - 75 to 125 nun. : length of wing. 7 to N'4 mm.. Q (i'2 to lie,', min. 


Medium-sized, btnrkish speeds, with dorsum of thorns- uuicoiorous in , and 
in Q inconspicuously marked with the commencements of three grey longi- 
tudinal stripes on anterior Iiordcr and two grey dots near centre ; lioth sexes with 
tergites O f first sir abdominal segments eaeh lea ring a pair of roundetl or elongate, 
iwatse-t/reg sj'o's, forming two converging longitudinal scries; hind margins of 
abdominal segments also mouse-grey ; < >/..< In J densely clothed with short hair, 
inconspicuously hairy in Q : larger facets in eyes of cl only to a moderate extent 
exceeding the smaller facet- in size : frontal ratios in V hliick. of moderate 
depth, its tipper margin straight or nearly so, or slightly curved ; palpi hlaekish 
slate-colon red in *, mouse-grey in , in which -ex terminal joint is moderately 
or only slightly thickened towards hase ; fir.-t joint t»f antennae shining black, 
second and third joints dull dovc-hrown, all joints dark greyish pollinose, first 
joint conspicuously -wollcn in only slightly so in Q, third joint elongate, 
expanded portion in Q moderately broad at base when viewed from the side: 
irhu/s dark sepia-coloured, with clearly defined light markings (forming the usual 
three rosettes), majority of which arc generally much broken up into dots, so a- 
to appear more or less nioiiiliform, ami in Q sex especially look a- if traced by 
point of a needle ; stigma dark brown, well-defined ; pale loop in marginal cell 
immediately beyond stigma usually conspicuous, complete or incomplete, some- 
times contracted into a pale s|ki| in which the darker centre is scarcely 
distinguishable ; base of third longitudinal vein, anterior transverse vein, 
posterior half of distal boundary of second basal cell, distal boundary of discul 
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cell, mid base of anterior branch of third longitudinal vein as also its appendix 
conspicuously though narrowly infuscated ; hgs dove-brown or black, anterior 
tibiae with a single pale band near base (in J often scarcely distinguishable, 
darker than in 0, and incomplete above), middle and bind tibiae each with two 
pale hands (ochraceous-buff in cT, huff or cream-huff in Q ) ; anterior tibiae of Q 
slightly but distinctly swollen, bind tibiae not swollen ; proximal two-thirds of 
first joint of middle and hind tarsi cream-bntf. 

Uganda and East Africa Protectorates : type of J and two J para- 
types from Daro or Dnrro Forest, Toro, Uganda Protectorate, +.000-4,500 feet, 
25 29. x. 1911 ; one rf from tliefc'ala River (southern edge of Kaknmega 
Forest), Eyt Africa Protectorate, WOO 5,300 feet, 21 28. v. 1911 ; two c? c? 
from Tiriki, North Kavirondo, East'^kuca Protectorate, 5,200 feet, 20. v. 1911 ; 
type of Q from llala (14 miles east dMlumia',-), Maramas District, East Afriea 
Protectorate, 4,500 feet, between 18 »l 21. vi. 1911 ; additional Q 0 from the 
East Africa Protectorate as billow- ■—lour from the south-eastern slopes of 
Mt. Kenya, 7,000 feet, 3 12. i , ■ 1 i 1 1 ; two from Tiriki (other details as 

nlsove) ; two from the Yala River (opMr details as above); two from the Nandi 
Escarpment, 5,800 feet. 29.iv. 1911 : Itid one from the southern foot and slopes 
of Mt. Elgon, 5,100 jjHOirieet. Itctwwu s and 1.5. vi. 1911. From the Uganda 
Protectorate Q Q as folio Vs; -three Vom Mabira Forest. Cliagwe, 3,500-3,800 
feet, Ifi 25. vii. 1911; iu\ front Western Ankole. 4,500 5,000 feet, between 
10 and 14. x, 1911 ; one fn\i south of Lake (ieorge. 3.200-3,400 feet, between 
17 and 19. x. 1911 : one fnmi the A nkole-Toro Ixirder, east of Lake (ieorge, 
4,500 feet, 20 21. x. 1911 ; five from Daro or Dnrro Forest (other details as 
alatve) ; one, locality and date of capture unknown (Dr. ( '. A. Il'ii/ginx). Of the 
foregoing examples, all of which except the la-t were collected by Mr. .S'. A. 
Ware , the o' and Q types, three other o o and fifteen Q y have l>een presented 
to the llritish Museum (Natural History) by the Entomological Research Com- 
mittee, hy whom the remainder are for the present retained. In addition to those 
already mentioned, the National Collection also includes the following Q speci- 
mens of this species from the Uganda Protectorate: — one from Mabira Forest, 
Cliagwe. 12. iv. 1905 ( Dr. (’. Chrisli/ : presented bv the Liverpool School of 
Tropical Medicine) : one from the vicinity of (|,i miles from) the Missisi lfiver, 
1909 ( received front Colonel, now Major-tieneral. Sir David Bruce, C.B., F.R.S.) : 
two (precise locality and date of capture unknown!, 1910 t < '"plain .1. I). Fraser, 

H.A.M.C.). 

In the female sex, at anv rate, Ifncmtitopohi fiirra may la* distinguished from 
//. instil, Austen. — another dirk and dark-winged species with apparently much 
the same distribution in the Uganda and East Afriea Protectorates — by its 
broader and bulkier body, more conspicuously spotted abdomen, much darker 
(black or blackish) antennae and frontal callus, and hy the infuscation of certain 
of the wing-veins or portions of veins, as described aliove. From llaematopota 
hirln. Rie. (syn. II. nii/rescrns, Rie.t, which also occurs in the Uganda and East 
Africa Protectorates and resembles If. fttrea ill size and in the shape of its 
thorax and altdomen, the species just described is in the female sox readily 
distinguishable inter alia by it* much narrower front, much larger and ilarker 
antennae, which in II. hirln are small and cinnamon-coloured, and by its darker 
body and wings. 
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Haematopota neavei, sp. n. (Plato X, fig. 9.) 

3 9. — Length, <J (1 specimen) U'6 mm., 0 (18 specimens) 10 to 12 mm.; 
width of head, 3 4 mm., Q 3'-t to 4 mm. ; width of front of Q at vertex 1 mm. ; 
length of wing, 3 9 - 25 nun., 0 8 - 76 to 11 rain. 

Large species, c/orc-browu in 3 , partly dark-brown, partly mummy-brown 
(ground-colour of tergites of first three abdominal segments mainly mummy- or 
reddish-lirmrn) in Q , with narrow front in latter , and in both sexes with paler 
longitudinal stripes on dorsum of thorax, and dark brown or sepia-coloured wings , 
ill which the usual pale markings , at least in anterior and proximal two-thirds , are 
distinctly tingeil with oehraceoiis-bujf. e '' ' 

Head yellowish-grey polliuose (more ch» mctly yellowish in Q than in 3)i 
front in 9 darker, dull ochre-yellow jvolli f~ o, with a dusky (dark scpla-coloured) 
median patch on vertex, and clove-brown Literal frontal spots very conspicuous, 
rounded, and in contact with eyes ; frokt' I callus in Q clove-brown, fairly deep 
from above downwards, transversely oik ng, its upper angles rounded off'; eyes 
bare in both sexes, larger facets in 3 of coarse ; palpi dark mouse-grey in 3 , 
isabella-coloured in Q, terminal joint in ■ tor moderately swollen towards base ; 
first joint of antennae in 3 moderately svl.llen, elli&ical ovate in outline when 
viewed from above, shining black, covet'd, at leaL in part, with dark grey 
pollen, and clothed with black hair ; setfind and third joints of antennae in 3 
dark mummy-brown, expanded portion of third jofit narrow and elongate as 
viewed from side, terminal annuli of third joint dais brown, short, and ending 
bluntly ; first joint of antennae in 9 dark mummy-brown or reddish-brown, 
darker at distal extremity, moderately swollen, elliptical oval when viewed from 
above, broader at distal extremity than at base when viewed from side ; 
expanded portion of third joint of antennae in 9 biirnt-umlier-colourcd, large and 
elongate (cuneate in outline when viewed from side), terminal annuli clove-brown, 
short. Thorax : main portion of dorsum in q with lateral and posterior borders, 
a complete median longitudinal -tripe (very narrow in front, broader posteriorly), 
and two broader adniediau longitudinal stripes (more or less interrupted l>eyond 
transverse suture) yellowish-grey pollinose ; dorsum in 3 clothed fur most part 
with erect, blackish hair, hut on and towards |>osterior bonier paler markings 
clothed with yellowish hair ; dorsum of scutelhim in 3 with an indistinct dull 
yellowish-grey pollinose median patch at base, produced posteriorly into a narrow 
median stripe : pleurae anil pectus in 3 dusky grey pollinose, and clothed with 
blackish hair; main portion of dorsum in Q, with lateral and posterior borders, 
and three longitudinal stripes (including a narrow median stripe and two broader 
admedian ones — the latter suddenly diminishing in width a little beyond 
transverse suture, then broadening again, and converging posteriorly until they 
become fused with median stripe on hind border) yellowish isaliella-colourcd 
pollinose ; dorsum of scutelhim in 9, except a dark brown patrh on each lateral 
border (narrowly separated from its fellow at the tip), yellowish isabella-coloured 
pollinose ; dorsum of thorax in Q clothed with short, glistening, ochre-yellow 
hairs, intermingled with or replaced by black hairs on dark markings : 
immediately in front of base of eaeli wing is a dusky (mouse-grey or clove- 
brown) longitudinal streak, clothed with black hair ; pleurae and pectus in 9 
smoke-grey or yellowish-grey pollinose, clothed with yellowish hair (pectus with 
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a transverse ridge of black hair in front of bases of middle coxae). Abdamen : 
hind borders of all tcrgites in d< and of all except first in Q, isabella-coloured 
pollinose, more dusky in o than in Q ; himl border of second tergite in d 
produced in middle line into a nairou', forward])- directed triangle, which scarcely 
extends beyond middle of segment ; a similar expansion sometimes visible, 
though less distinctly, on second tergite of Q also ; a pair of rounded, yellowish- 
isabclla-coloured S|tots more or less indistinctly visible on each tergite (or on 
each except first) in Q ; in , so far as can he judged from the single specimen 
available, corresponding spots are less developed, and are confined to a mere vestige 
(only visible when abdomen is vi«md from behind at a low angle) on sixth 
tergite ; venter in A slate-grey in l»it, greyish clove-brown posteriorly, hind 
margins of* second and following st, jn; isabella-coloured ; dorsal and ventral 
surfaces of abdomen in -( clothed witVdack hair, with which on ventral scutes 
of third to sixth segments inclusive -ttme yellowish hairs are intermingled; 
ventral surface in 0 greyisli-dral) ftiAinal scute with a dark brown patch in 
centre), clothed, except on last segmtam with glistening, appressed, ochre-yellow 
hairs, with which on penultimate se,wieni some more erect brownish hairs are 
intermingled ; dorsum in Cjclothed ith minute, appressed, black ’or blackish 
hairs (lateral margins of fir* six dorsalscutes often clothed, at least in part, with 
glistening ochre-yellow or Jvellowish Airs). It'imj.c usual three rosettes, pale 
mark in marginal cell at distal extremity of stigma, and sinuous mark or 
transverse streak just before Y|>cx of wing ( starting from costa at distal extremity 
of first submarginal cell) glnerally well developed : stigma dark brown, well 
developed and conspicuous, its proximal extremity pale : discal cell with two pale 
transverse marks (portions of proximal and median rosettes), and with its 
proximal angle also pale ; distal marginal angles of second, third, and fifth 
jxwterior cells [rale ; zig-zag pale mark running across proximal extremity of 
distal third of anal aud axillary cells usually well developed and conspicuous ; 
veins or portions of veins surrounded by the three rosettes more or less distinctly 
iufuscated. Squamae sepia-coloured. 1 Inhere* cream-huff. Legs: middle and 
bind coxae and anterior surface of base of front coxae in A grey, remainder of 
front coxae in clove brown : coxae in c clothed with black or blackish hair, 
except on anterior surface of base of front pair, where hair is greyish or 
yellowish ; coxae in 0 grey and clothed with yellowish hair, except distal two- 
thirds of front pair, which are dark brown and clothed with similarly-coloured or 
blackish hair ; femora in q and also middle and hind tibiae and tarsi clove-brown, 
front tibiae and tarsi in o black, front tibiae in o' with a cream-buff band, 
clothed with appressi-d, glistening, cream-coloured hairs, close to base, middle 
and hind tibiae in d each with two cream-buff' or huff-coloured Irands. the distal 
I mud being narrower than that near the base, and in the case of the hind tibiae 
(at least in the typical specimen) indistinct and inconspicuous ; middle ami himl 
tarsi of d clove-brown, proximal two-thirds of first joint of middle pair, aud 
rather more than proximal half of first joint of hind pair cream-buff ; him! tibiae 
in d fringed with black hair on inner ami outer sides, the hair composing the 
fringe on the outer side being coarser and more uniform in length than that on 
the inside ; femora in Q clove-brown, and elothed for most part with similarly 
coloured hair, proximal two-thirds of middle pair (at least on posterior surface) 
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often paler and clothed with glistening yellowish hair ; coloration and markings 
of tibiae and tarsi in Q as in the distal pale band on the hind tibiae varying 
in distinctness in different individuals, the fringes on the hind tibiae distinct but 
shorter than in J : front tibiae not ineraBsatc in moderately incrassate in Q, 
hind tibiae in Q broader than middle tibiae but not'incrasBate. 

Uganda Protectorate: Tero Forest, south-east Buddu, 3,800 feet, 
26~30.ix.1911 ($. A. Nettre) .- the typical specimens of both sexes and eight of 
the seventeen Q para-types are in the British Museum, having been presented by 
the Entomological Research Committee, in, whose possession are the remaining 
para-types of this handsome addition to t li/ v -t' a n a n i d a E of Tropical Africa. 

Haemnto/iotii neitrei, which has tieen na*»d in honour of its discoverer, is allied 
to II. inornota , Austen, which also oc <#";.< in Buddu, Uganda, wlftre the co- 
types were obtained in November 1902,Fy Dr. C. Christy. II. inoniata. which 
resembles II. neitrei in size, may howeinr, in the female sex, at any rate, 1 h> 
distinguished from the new species inter ■ In by the third joint of its antennae 
as viewed from the side Itcing much nl sever, by its thorax being much less 
conspicuously striped, by its wings havinlu noticeably longer stigma, and by its 
front tibiae being less swollen. 



COLLECTIONS RECEIVED. 

The thinks of the Entomological Research Committee are due to the following 
gentlemen, who have kindly presented collections of insects (received between 
1st April and 30th June, 1912) : — 

Dr. W. M. Aders 7 Hymenoptera, 2 Coleoptera, 1 Orthopteron, 

14 Coccidae, 36 Termites, 3 Lepipdopterous larvae, 234 Fleas, 

11 Anoplura and a number of Mites ; from Zanzibar. 

Mr. T. J. Anderson : — 195 Culicidae, 21 Mycetophilidae, 25 other Dip* 
tera, 22 Chalcididae, 36)»C'oleoptcra, 34 Lepidoptera, a number of 
Coccidae, 11 other Rfftchota and 1 Arachnid; from Nairobi, 
British East Africa. ; ft 

Mr.*H. A. Ballou : — 28 Melo'jfciidae, Rutelidae and Dynastidae ; from 
British West Indies. \W 

Dr. II. A, Biideker : — 5 Culicid'4 2 Glossiua , 6 Stomozys, 4 other Dipters, 

4 Hymenoptera, 37 Coleopijpa, 1 13 Lepidoptera, 3 Odonata, 3 Rhyn- 
chota, 1 Orthopteron, 2 Ansftnida ; from Nakuru, British East Africa. 
Mr. John R. Bovcll :—2 Tiphifparallela ; from Barbados. 

Mr. E. Brand: — 4 4lulieidae.fi Tabanut, 1 Haematopola, 1 Glossina, 

1 Hippoboscid, H AuchmerMnyia, 3 other Diptera, 1 Flea, 10 Ticks, 

2 Trombidiidaeihnd 7 Woril* ; from Malindi, British East Africa. 
Mrs. Henry Brown :‘yl Auchmeromyia, 75 other Diptera and 4 Hymenop- 
tera ; from Mlau V, Nyasaland. 

Dr. B. W. Cherrett :-»l Anopheles, 152 Tabanidae, 1 Gloaiaa, 11 other 
Diptera ; from British East Africa. 

Dr. J. B. Davey : — 17 Culicidae, 25 Talanus, 11 Haematopota, 12 Glos- 
sina, 7 Ilippoboscidac, 2 Auchmeromyia, 1 Nycterihia , 1 Dipterous 
larva, 3 Hymenoptera, 3 Coleoptera, 2 Cicadas, with nymph cases, 

8 other Rby nebota, 2 Orthoptera, 28 Ticks, and 20 W orms ; from 
Nyasaland. 

Mr. C. M. Dobbs 15 Culicidae, 2 Tabanus, 1 Haematopota, 1 Chrysops, 

9 other Diptera, 29 Hymenoptera, 22 Coleoptera, 3 Lepidoptera, 

1 Ephcmerid, 1 Dragon-fly, 16 Rhynchota, 8 Orthoptera, 5 Fleas, 

1 Louse, 4 Ticks, 1 Millipede, and 1 Wasps nest ; from Kericbo, 
British East Africa. 

Dr. R. E. Drake Brockman 79 Culicidae and 8 Lyperosia ; from 
British Somaliland. 

Dr. H. Lvndhurst Duke: — 3 Cnlieoides, 7 Simulium, 80 Tabtsnsss , 4 3 Hac~ 
matopota , 8 Chrysops, 9 Rhinomyza, 4 Glossina, 9 Stomozys, 22 Other 
Diptera, and about 20 Oestrid larvae from nose of liaartebeeste ; from 
Uganda. 

Capt. T. W. P. Dyer and W. Hastings : — 136 Glassina ; from Northern 
Nigeria. 

Mr. A. E. Evans :~21 BMiwjastrU kohie (and 41 larvae and pupae), 
15 Kpnraea, 30 Sahlheryellu thevbroma and 7 Psocidae : from Aburi, 
Gold Cosst. 

Mr. J. H. J. Fatrpilur :— 2 Culicidae. 7 Tat, amis, 4 Chrysops, 11 Glos- 
sina and 3 other Diptera ; from Southern Nigeria. 
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COLLECTIONS received. 


Mr. T. E. Fell : — 2 Culicidae, 12 Ttxbanut, 6 Haematopota, 39 Glottina, 
2 other Diptera, and 1 Nemopittha ; from Western Ashanti. 

Capt. J. Fraser : — 2 Haemalopota, 31 other Diptera, 80 Hymenoptera, 
and 13 Coleoptera ; from Uganda. 

Dr. Fyffe 15 Diptera, 6 Hymenoptera, 6 Coleoptera, 14 Rhynchota, 
2 Orthoptera and 69 Ticks; from Uganda. 

Dr. Mercier Gamble : — 8 Culicidae, 4 Tabanus , 8 other Diptera ; from 
San Salvador, Portuguese Congo. 

Mr. C. C. Gowdey : — 2 Diptera, 2?2 Hymenoptera, 248 Coleoptera, a 
number of Coccidae, 167 othefv^hvnchota, 68 Orthoptera, 1 Centi- 
pede and 2 Ticks ; from Entf#*b, Uganda. 

Mr. J. A. Ley Greaves: — 86 Gfh^na ; from Northern Nigeria. 

Mr. F. G. Hamilton: — 6 CulicJ'*'.', 106 Tabanidae, 49 other Diptera, 
244 Hymenoptera, 249 ColaStera, 4 Lepidoptcra and 60 Rhyn- 
chota : from Magadi, Britisll.nst Africa. 

Dr. ,T. A. Haran, C.M.G. : — 3 Cw. ddao, 11 Tabanus, 2 other Diptera, 146 
C'imicidae and 12 Ticks ; froil’Nairobi, British East Africa. 

Dr. A. D. P. Hodges: — 2 Culuf'lae and I Ghssina ; from Entebbe, 


Dr. A. D. P. Hodges: — 2 Cululdae and I Glottina; from Entebbe, 
Uganda. f I 

Dr. E. llopkinson: — 38 T aha n if, 101 Gllsina , 5 other Diptera, 10 
Hymenoptera ; from Gambia. / 

Mr. LI. Lloyd : — 19 Tabanus, 3 J/aematoM.ta, 1 Chrysops, 1 Ghssina, 
1 Stomo.rys and 1 Asilid ; from Northern Rhodesia. 

Dr. John McConaghy 16 Culicidae, 3 Ghssina; from Sierra Leone. 
Dr. II. E. McConnell : — 32 Culicidae, 5 Tabanus , 80 / lannatopota , 42 
Ghssina, 1 Auehmeromyia, 1 Asilid, 16 Culievirhs, 46 other Diptera, 

5 Hymenoptera, 2 Coleoptera, 3 Odonata, 4 Rhynchota, 2 Fleas and 
1 Tick : from Uganda. 

Dr. R. Moiser : — 12 Glottis m tarhinoi'Ut, and 3 other Muscidae ; from 
Geidam, Northern Nigeria. 

Mr. R. E. Montgomery :— 492 Ticks ; from Nairobi, British East Africa. 
Capt. C. A. Ncave: — 22 Ghssina, 5 Hippoboscidao, lit) other Diptera, 

6 Dipterous larvae, 93 Hymenoptera, 32 Coleoptera, 25 Rhynchota, 
40 Ticks and 8 Trombidiidac ; from British East Africa. 

Mr. S. A. Ncave : — 104 Culicidae, 288 Tabanidae, 42 Glottina, 4 
Hippoboscidae, 126 other Diptera, 555 Hymenoptera, 1,585 Cole- 
optera, 2,939 Lepidoptcra, 1 Ascatnphid, 3 Odonata, 595 Rhynchota, 
10 Orthoptera, 10 Cimioidae and 4 Ticks; from British East Africa. 
Dr. Lucius Nicholls : — 16 Anophrles and 21 larvae; from St. Lucia. 

Dr. IL B. Owen : — 1 Slfyomyia, 8 Tvbannt, 66 Ilnematof«ta, 1 Chrysopt, 

7 Ghssina, 6 Hippoboscidae, 33 other Diptera, 2 Msllophags, 
1 Arachnid ; from Uganda. 

Mr. H. B. Partington : — 33 Hippoboscidae ; from Turkana District, 
British East Africa. 


Mr. A. B. l’ereival : — 1 Culicid, 1 Tuhunut, 13 Haematoputa, 3 Glottina, 
16 H ipjtoboscidae, 7 Coleoptera and 2 Lepidoptcra ; from British 
East Africa. 
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Dr. Owen Prichard 12 Cniicidae, 2 Hatmatopota, 6 other Diptera, 

3 Hymenoptera, 3 Coleoptera, 2 Lepidoptera, 11 Odonata, 2 Rhyn- 
chota, 3 Ticks, 1 Chelifer and 4 other Arachnids ; from British East , 
Africa. 

Dr. W. J. Radford : — 14 Cniicidae, 1 Gbssitia austeni, 4 Stomoxys, 

43 other Diptera, 1 1 Hymenoptera and 3 Orthoptera ; from 
Mombasa. 

Capt. A. C. Saunders : — 70 Cutieidae, 87 Tabanidae, 16 Lyperosia, 

1 Hymenopteron, 60 T Jaks and 1 Scorpion ; from Lake Rudolf, 
British East Africa. 1 ■ 

Mr. S. W. J. Scholefleld .- ^Diptera, 43 Hymenoptera, 10 Coleoptera, 

2 Lepidoptera, 2 Planipt^n, 11 Rhynchota, 10 Orthoptera, 1 Bees 
Nest and 3 Arachnids ; f n Kitui, British East Africa. 

; Dr. Jas. J. Simpson : — 16 1 ulicidae, 99 Tahanut, 28 Hatmalopota, 
157 Glossina, 95 other 11 ptera, 64 Hymenoptera. 276 Coleoptera, 
632 Lepidoptera, 1 P A iipcnnia, 106 Odonata, 37 Rhynchota, 

4 Orthoptera, llKlea and® 61 Ticks; from Sierra Leone. 

Dr. A. II. Spurrier 9 Ctru. 'poyou ; from Zanzibar. 

H.E. The Govemo* Straits (■ htlements : — 34 Sessiniu gp. ; from Cocos 
Keeling Ishuun. V 

Dr. 6. C. Strathair? 7 Cniicidae ; from Uganda. 

Mr. R. P. Thomas : '^-5 Glossina , 1 Coleoptcron, 12 Cimicidae and 34 
Ticks ; from Mombasa. 

Mr. E. C. Chubb, 16 Glossina palliilipts ; from Zululand. 

Dr. G. R. Twomey : — 12 Cniicidae, 7 Tabanus , 1 Chrysops , 150 Glossina 
and 16 other Diptera ; from Northern Nigeria. 

Mr. F. W. Urich: — 5 Dynastidae, 5 Passalidae, 20 Curculionidac, 
74 Scolytidac, 19 Eumolpidae, 19 Coleopterous larrae and pupae, 

5 Dipterous larvae ; from Trinidad. 

Dr. R. V an Somcren 1 Culicid, 8 Hymenoptera, 3 Coleoptera, 

2 Orthoptera, 2 Anoplura ; from Uganda. 

Dr. W. M. Wade ; — 20 Cniicidae, 24 Tabanidae. 62 Glossina, 1 Hippo- 
boscid, 10 other Diptera, 9 Hymenoptera, 12 Coleoptera, 2 Lepi- 
dopterous larvae, 2 Rhynchota and 2 Araehnida ; from Western 
Ashanti. 

Dr. C. A. Wiggins 7 Tabanidae, 1 Glossina. 4 Asilidae, 57 Hymen- 
optera, 100 Coleoptera, 4 Lepidoptera, 41 Rhynchota. i Orthoptera ; 
from Entebbe, Uganda. 

Dr. K. S. Wise;— 33 Siplionaptera, 3 Anoplura, and 6 Cimex-, from 
British Guiana. 

Dr. J. Y. Wood : — 7 Tabanidae, 69 Glossina ; from Sierra Leone. 

Mr. C. M. Woodliousc 43 Cniicidae, 38 Tabanns, 39 Hatmatopota, 
27 Glossina, 3 Hippolmseidae, 124 Stomoxys, 4 Avchmeromyia, 
19 other Diptera, 2 Rhynchota and 1 Arachnid; from British East 
Africa. 

Mr. R. B. Woosnam 1 Culicid, 20 Hymenoptera, 28 Glossina, 14 
Hippoboscidae, 3 Stomoxys, 3 other Diptera and 29 Ticks ; from 
British East Africa. 
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THE BEARING OP PHYSIOLOGY ON ECONOMIC 
' ENTOMOLOGY.” 

By J. Dehitz, Pii.D.. 

/ Hreetar of tin ■ Enttniinim/mil Re.warrl, Laboratory if the Kiinigliche Lehraustnll , 
Grantham, Germany. 

The prog roes of applied Entomology is mainly visible in the discovery of 
practical means for the destruction ge’ insects injurious to cultivated plants, and 
in the minute determination of the oimtis stages of the growth and development 
of such insects. More recently thcav ■asites of insect pests, both of vegetable 
and animal* origin, have also largauAtractod attention. But physiological 
research, so far as injurious insects aiigWncerned, has almost entirelv been over- 
looked and neglected ; although this !h<l of enquiry affords obvious np|iortunities 
for arriving at the very essence of tin cfhole matter, and should indeed be made 
one of the main starting points in the ta'tdy of insect pests. 

In such circumstances it may be iierfresting to show how the study of phy- 
siology bears in a remarks lift way on « veral questions of entomological research 
to which I have devoted special attent an. 

The Tropisms. ^ ^ 

Whereas the* study <>f troj|sms in Botany is nothing new, it is only of recent 
•late as regard* animals So a? I have Wen able to ascertain, the earliest 
published communications on tropisms in animals were those of authors who 
occupied themselves with the chemotropisin of leucocytes, and these were 
followed by the investigations of Hermann 2 * and myself. 1 While I found and 
described for the first time the reaction of animals to contact (l^ter authors 
called it stereotropism), Hermann discovered cleetrotropism in his experiments 
on tad |>oles. 

'Die form of tropism which interests us most here is phototropism, from which 
lias originated the long established method of catching and destroying injurious 
insects by means of artificial light. The modest beginning of the method may 
1 m* traced hack as far as 1787. when the Abbe Koberjot, parish priest of St. 
Vrnmd, near Macon, systematically caught the vine moths, Sjtanptnothis piUeriana^ 
bv means of lighted caudles placed on the window-sills of hi* 5 house and of wood 
tires in the vineyards, Since then insect trap-lanterns have Wen gradually 
developed ami improved with the progress of science and industry, until we find 
t •»-:!« v the most perfected modern acetylene lamp? almost everywhere, and in the 
vineyards of the Champagne (France) even most complicated electrical installa- 
tions, specially designed for catching and destroying injurious insects. But 
although the trap-lantern, so far as its exterior aspect and construction are con- 
ecrm*d. has been brought to high perfection, the method itself has so far been 
treated almost in a wholly empirical manner. Much labour and thought have 
been devoted to the perfecting of the trajv-lantern method, and much has been 

* This article has liecn kindly translated for me l*y Mr. F. Clotten. of Ixmdon. 

f [Mr. J. H. Durniit informs me that the grnrric name (^enofthihim, used by the author, is 
no longer recognised by Miendcpidtijiterisw- Kd.j 

(27220 — ! 2.) WtP 11—21. 1000. 12 12. D fc S. 
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written about it ; but hardly anyone lias considered and been guided in his efforts 
by wider scientific aspects. 

Surely it must strike one as strange indeed that the most varied sources of 
light have been utilised without examining, on the one hand, the various lights 
spectroscopically, as to their composition, and without studying, on the other 
hand, the power of attraction of the various rays of light upon different insects. 
T. I’erraud 31 is apparently the only investigator who so far has entered into these 
questions. He projected a large spectrum on a screen in a dark room and 
observed the aggregation of the moths, Cti/s ( Clinch i/lis)n nihii/ uclhi and Spari/ano- 
this /nlleriunu, on the different colours of r*y spectrum. He found that the less 
refractive colours of the spectrum, nan#jf red to green, exercised by far the 
strongest attraction. Some time ago xperiiuents were made f»i vineyard# 
at Saarburg (Saar, Germany). 1 * w 1 1 1 q>s provided with glass covers of 

various colours. It was found that the If,) ps with green glass had attracted the 
largest number of insects. These result!;, dso agree with the observations which 
Hess’ 4 made with fishes, which clearly [.j moustrated that fish flock in largest 
numbers to yellow-green colours of a spetx um thrown on the water. 

Again, it would be certainly a great ad’, .mage if' he strength of the various 
lights were exactly measured photometries ly, in unit to ascertain the optimum 
degree of illumination for trapping insccjf . / 

In connection herewith the study of toe degrees, if attraction which various 
artificial lights exercise upon the sexes should pro vf of great interest and might 
be useful for practical purposes. A number of experiments have already been 
made in order to ascertain the sexual proportion of the insects caught, hut so far 
the figures resulting therefrom do not admit of formulating a fixed ride or 
drawing definite conclusions. When at the Station de Pathologic Vegetal* at 
Villefranche I Rhone) of Mr. Vmimrel. I ‘ carried out over a long period a series 
of such experiments with acetylene lamps and obtained fairly definite results 
regarding some insects. I ascertained that the jierccntagc of the captured 
females gradually increased from the lbiMitYClhAE upward# to the Mirmlcpi- 
doptcra ; further, that in mv various experiments each of the groups appeared 
to possess a tendency to furnish a fixed number of female victims. With 
Bombyi ll>AK the percentage of the females was 4, with Moot CIOAK Iff, with 
Geometkihae 27, and with Tin i.i n a :t!t. Simultaneously 1 observed 
that the percentage of females of Sjiiiri/iiiiiithis j’lllrrimni i l lNKtNA), a |M*st of 
the vine, which had been caught with acetylene lamps bv Messrs. \ ermorel and 
Gastinr, was 40, which is almost identical with the percentage of Hit ascertained 
by me for Mierolepidopiera in general. I ,a!xmli;' iS found the same percentage 
for the females of (o/./V/ (Gw/iv/is) nmtiiijucllu (Tinkixa), 

Moreover, in connection with insect trap-lanterns, it is probable that certain 
changes in the physiological conditions of the individual insects or of the sexes 
may take place which in turn may influence the numlier of individuals that may 
lie on the wing at any given time. What, for instance, may in this respect lie 
the efl’ect of cold or of heat? Or is the flight of the females diversely influenced 
by the complete possession, or the partial or complete evacuation of the eggs? 
Such questions (lave already been put, but their practical study and solution 
ha vc far never l>een seriously Attempted. From observation* made by 
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Gastinc 21 and myself it is, however, permissible to conclude that the colder the 
night the fewer the females (and, in particular, females with eggs) that are 
caught by acetylene trap-lamps. Strange occurrences may be observed in this 
respect. Of Purthexiu ehrytorrhoea not many specimens were generally caught 
and rarely indeed females ; but then followed nights when very many specimens 
were caught, and amongst them also some females. Altogether I caught during 
such experiments 940 specimens of Porthesia of which only 24 were females. 
Strange to say, nine catches, yielding ^altogether ;V 12 specimens (averaging 62*4 
specimens per catch) furnished me 'Ah 24 females, whereas 94 catches yielding 
in all d7H specimens (averaging or/Amr specimens per catch) did not supply 
one single female. Hence one may ij^fclude from such results that there exist 
in the atmosphere peculiar condition J^kfar unknown to science, which affect the 
Hying tendency of insects <lnring nig according to their sex. 

1 will mention here a case of phJMropistn which has been investigated by 
K, llie experiments were ci'lied out for the purpose of ascertaining 

the reason of the well known fact tha’Bome insect larvae invariably rest on the 
upper side of leave?, while others see fthe lower side. The larva investigated 
was that of Prior amp ft adit w!>rat<i, wPBdi lives on leaves of the cherrv tree. It 
was found that these larvatj always eifteavour to orient themselves so that the 
rays of light fall vertical!^ upon thci% backs ; hence, under natural conditions, 
they are only found on the V»pcr surfaflb of the leaf. 

I can only hint here at lane (, f the effects of phototropism on insects and 
their larvae ; how it doniinat^j their clioice of location ; how it forces them now 
to live in full light and at other times under quite opposite surroundings, in order 
t<» perform their metamorphoses : how it causes some to go in search of food 
during the day, others during the night. All these varying conditions are of the 
utmost importance for the study of the life and destruction of injurious insects 
and should in their various bearings be brought under one common physio- 
h<gieal aspect. We may, therefore, do well to bear in iuind here that recently 
Oswald* 1 has connected phototropism of animals with certain enzymes which are 
found in them. According to him phototropic reactions are intimately connec- 
t'd with the respiratory action of the tissues. Positively phototropic animals 
are rich in catalase and poor in |>ernxvdase, whereas with negatively phototropic 
animals the reverse conditions prevail. 

Hcjiction to contact or stereotropism is w idely distributed amongst the lower 
animals, and the inode of living and conduct of many species can l>e traced back 
to it, With animal spermatozoa, which possess this attribute in a high degree, 
it is (icrccptible. as M assart/* and I 4 have demonstrated, in their desire either to 
attaeh themselves closely to solid substances or to penetrate into porous ones ; 
and similar reactions may be observed in the behaviour of snails, earth-worms, 
nematode worms and other lower animals, which dispose, themselves in response 
to thi< stimulus. Insects and their larvae endeavour to fasten their bodies 
tightly to corners or to sharp and prominent objects, or to squeeze themselves 
1 k‘ tween layers of folded dry goods. On these facts is based the employment 
«>f Iwlts round fruit trees in order to catch the larvae of I^rsj'ryrr.da (Corpora psa) 
jMmonrUa ; also the use of paper bands or cloth strips for catching the caterpillars of 
the Tortkicid ak of the vine ; likewise the use of flat stones or wooden boards in 

A 2 
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gardens for collecting below them various invertebrates such as earwigs, 
slugs, etc., and then destroying them wholesale. Both P. Marchal 11 and I 11 have 
arrived at the conclusion that the female of the grape-moth, Clysia ambiguella, 
when laving its eggs on the flower-buds and berries of the vine, is guided by the 
highly sensitive extremity of its abdomen. And this sensitiveness of the point 
of the abdomen also causes the females of many insects to lay their eggs in 
fissures and folds of plants, of the soil, and other substances. One can easily 
watch such females feeling their way sQarelnngly with the finger-shaped out- 
stretched abdomen. According to Sciu^fe dl-grown caterpillars of Gwstropachti 
neustria, which at that time live solitar/^) lere lengthways to one another in 
two and threes, thus incontestibly demompo ing their reaction to the stimulus of 
contact. This observation may lead us M?„ .e causes of the gregarious habits of 
many insects. It is well known that ininf» ;aterpillars, when young, live huddled 
together in common nests, thereby fac’d f, ing their destruction. But later on, 
under the influence of physiological chC; ;es in their internal conditions, these 
insects separate and lead a solitary, indivl- ualistic life. Under certain influences 
their former gregarious and socialistic _ node of, existence can, however, l»e 
restored. Such conditions are also fcl nd aimmt -t higher animals. Birds 
assemble and form enormous swarms at m/ tain seasot s, fishes congregate and in 
their millions ascend rivers or descent/ into the tea when their products of 
reproduction arc rijiening. Hence age; season, otf reproduction may evidently 
influence individual animals to become gregariou J According to J. Loch the 
olfactory seuse also performs an im;>ortant functiol'in this connection. 

Geotropism, or the tendency of living organisms to he attracted towards the 
centre of the earth, may frequently combine with plmtotropirm and thereby 
force animals to locate themselves on the extreme ends of tree branches and on 
the crowns of trees (negative geotropism), or to descend into the soil ( positive 
geotropism). 

Rheotropisin, into which P have made researches in connection with various 
classes of lower animals and which is particularly pronounced in those that live 
in water, shows itself in the tendency and efforts of animals to head against the 
current of water or air and to remain or move in that |Kisition. This fact can 
readily be observed with fishes in small streams. ( >r one may fill a large round 
glass jar with water, then place in it some water animals — say newts -and then 
move the water round. The newts in the water or the l/ytlromrlni, which ruee 
about on the surface, will head at once against the current. So far as the air 
currents themselves arc concerned, the study of rheotropi»m has received scant 
attention. Wheeler’ 1 calls this aiieinntropism and defines it as signifying the 
tendency and efforts of those insects which float and glide about in the air to face 
the wind current. To such insects belong Hihin, In I III' my in. Syr pint .< , llnmhylinf, 
SlMiiNGlDAE, and Odonata. Amongst flies sometimes only males are nncnm- 
tropie; Osten-Saeken found that with the Diptora the faculty of floating in tlm 
air is closely connected with the holoptie heads of the males. 1 he Kooky 
Mountain locusts (Mtlunuplus sprrtns) fly with the wind in a light breeze, hut as 
soon as the velocity of the wind rises they fly against it. 

It is not at all’ unlikely that rheotropisin causes many species to lmild their 
nests and habitations facing the prevailing winds. Selunnrda 5 mentions that in 
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Australia the termites build their earth heaps in long rows from north-west to 
south-east, which corresponds with the direction of the prevailing wind. 

The sense of smell and the power of attraction exercised by smelling 
substances play a most important part in insect life. J. Perez and F. Plateau 
have made exhaustive researches into the power of attraction exercised by 
flowers and their scents upon insects. And it must not be lost sight of here that 
the two sexes find each other by the sense of smell. That fact lias long ago 
been turned to practical use for catching and destroying insects ; and iu 
particular, collectors have utilised scelted liquids for such purposes. Since 1910 
this method lias been applied f<r. Ae first time against the moths of the 
grape-worms ( Chj&itt nmbiyuellu & botrana ) — see J. Dewitz. 17 


I to discover by empirical methods those 
|fid attraction upon the organs of smell 
[‘with one fact seems to stand out as of 
, to Standfuss 31 the catching of insects by 


Efforts ha^p been and are being 
substances which exercise the most 
of these moths, and in connection til] 
great practical importance. Accord i«| 
artificial scents yields to the lepidopvBologist the richest harvest of fertilised, 
egg-laden females. We find here flu reverse results to those obtained by 
catching insects with artificial light-, laps, and we arc inclined to think that- in 
the same way as the femalj of difleriit species only lay their eggs after they 
have been feeding, these cv-laden fcViIes are tempted to fly to their doom by 
the influence of some nttracive scent similar to that of a favourite food of theirs 
or of other stimulating substances 


The influence of external and internal factors on the development and life 
of insects. 


It is almost needless to re-attirm here the very powerful influence which 
climatic and atmospheric conditions exercise iqxm insects. \ et how small is our 
positive knowledge of the physiological processes and changes which are 
continously proceeding in the organisation of growing ami full-grown animals ! 
It is quite clear that <urh influences must combine with the physiological 
conditions existing at the time iu tin* organism, and that such combinations of 
external and internal factors are liable to produce the most varied results. If I 
were to enter exhaustively into these questions 1 could only do so in a voluminous 5 
work : hence ) must cuiitine myself here to making a few observation?. 

It is generally understood that a hot and dry summer has iqion many insects — 
including the much dreaded grape- worm, (\ umbitjitelhi — a most destructive effect, 
tiencrallv it is assumed that the eggs and larvae dry up. and this, is undoubtedly 
true to a certain extent. Hut the heat alone may bo sufficient to account for the 
sudden decrease and destruction of insect |x?st«. Sonic years ago 1 JS was 
experimenting in order to ascertain exactly at what temperature eggs and larvae 
of insects die; and further what physiological processes take place in connection 
therewith. Eggs and larvae in dilVereui stages of development were, while 
maintaining the necessary quantity of humidity, kept under various degrees of 
heat and then safely stored away. The results of these experiments led me to 
arrive at the following conclusions : 

w The degree of heat which here comes into question is fairly constant and, 
which is specially interesting, somewhat low, vddc by side with this, in 
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consequence of the action of these temperatures upon the organism, there are 
changes which demonstrate themselves in the coloration of the blood and which 
begin even at such low temperatures as 40°-41° C. with an exposure of 15 
minutes. If the exposure at this temperature be prolonged to 40 minutes the 
insect larvae can still completely recover, but their ultimate survival becomes 
uncertain. There is no need here to pursue the application of these experiments 
to natural conditions, for such temperatures as we have utilised in the foregoing 
investigations occur everywhere in summer in the open. Their influence lies at 
the root of manifold changes depending local conditions.” 

I may be allowed to adduce an exam^'J- i illustration of the effect of heat 
upon iusects. A large number of larva xhe blow-fly, Cullipfwru vvmitoria, 
which were ready for pupation, were kcJuA , 70 minutes iu a heat oP 40-41' (\ 
tinder appropriate conditions of hutuidirf, 'Of the 19ft larvae which survived 
that treatment only 53 became normal ipae, and id the latter 41 Itecame 
flies. Under the influence of heat chair s take place in the blood and these 
changes affect the tyrosinase containcil, therein, an oxydase which plays an 
important part in the pigmentation andr uetamoi q^iods of inseets, as I have 
endeavoured to demonstrate in various j iblicatioif hearing on that subject. 
These are enumerated in the bibliography under Nil 10. 

The cold of winter, on the other hay I, when wif iiii normal limits, does not 
injuriously affect insects; in fact it rather pronu/.?s their future well-being. 
Oulv when cold occurs suddenly after mild temperiu ires or out of season does it 
become fatal to insects. On certain species however cold has a peculiar effect 
which is equally observable in normal winter time as in the colder regions of 
high mountains or in the Aretie regions. Such insects, ami the females in 
particular, become wingless. This apterism is specially noticeable with 
Lepidoptera ami Diptcra of Alpine and of polar regions. The wingless state 
of the female of our winter-ninth (Ch'intafntiia bntmata) is well known, and the 
knowledge of this fact has given rise to the use of the glutinous licit which 
is fastened round fruit trees in order to prevent the wingless females front 
climbing up the trunks. 

Insects mav also l>e made wingless hv artificially refrigerating their pupae and 
nvmphae, a fact already recognised by several experimenters who have tried 
to produce colour changes in butterflies by means of high or low temperature-. 
Occasionally also liee-keiqwrs have observed that after an abnormally severe 
winter the bees were wingless, I have occupied myself particularly with these 
phenomena and have come to the conclusion that wingless insects result only " hen 
cold is applied to pupae and nvmphae. fooling or heating of larvae yielded 
insects with normal wings. According to my interpretation of these observations 
the abnormal temperature would injuriously affect the oxydase (tyrosinase) which 
is found evenlv distributed throughout the whole organisation of the larva hut 
is concentrated in the wings of the pupa. If we take, for instance, a piqariutn 
of Calliphora rtmiforin in which the still white pupa is enclosed ami place it in 
alcohol, ether or chloroform, we obtain a white pupa with brown wings. Such 
however does not oc'flir with previously boiled pupae, the enzyme therein having 
been destroyed by the high temperature. 
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Great humidity also quite unexpectedly influences the organism of insects. 

It is well known that the spun products of larvae have a certain practical 
importance in that they provide greater protection for the larvae and nyrnphae. 
Bataillon 1 ' 3 and myself' 5 have experimented on the spinning of insect larvae in a 
humid atmosphere. At various times 1 have ascertained that in such an 
atmosphere larvae, while transforming into pupae, abstain from spinning. It is 
thus possible to obtain nude pupae of species which normally produce pupae 
enclosed in a spun cocoon, f found further that if caterpillars of Pier is brassicac 
are placed on linen thoroughly saturawd with water when the parasitic larvae of 
Microgastcr i/lomeratus are just eine.Ag from them, the larvae do not spin their 
cocoons, whereas under normal com '.JBbs they do so at once. Bataillon attributes 
these result to the fact that transit 'jHnon can only take place under diminished 
osmotic pressure, to attain which t j» mcrpillar or larva must rid its organism 
first of the silk fluid, then of the coiV.it* of its alimentary system, including all 
excreta, hut finds itself impeded thenBi by humidity. 

Bataillon*' 5 and myself >y have als.B enquired into flic influence of internal 
respiration on transformation : where m Bataillon holds that the transformation of 
larvae is brought about by In acciinnlitinii of carbonic acid in the organism, I 
have endeavoured to provf that theloxidisiiig enzymes are the main factor in 
bringing about the trausBymation. Yhe indispensable effect of oxygen may be 
gathered from the obsorvAion that i^adult larvae of flies are placed in a high 
cylindrical glass filled with Yirth. tho^e which are on the surface will first undergo 
transformation, while of tli-lc in the soil the lowest are most retarded. On the 
other hand, if adult larvae m flics arc pul into small glass tubes from which all 
humidity is eliminated by using calcium chloride, they do not undergo any 
transformation at all : the same result being obtained if the larvae are placed in 
an atmosphere charged with hydrocyanic acid. With Bepidoptera the latter 
treatment produced also incomplete, snft-skinned, colourless pupae with only very 
diort wings. The iuflucitce of tlie hydrocyanic acid gag consists in the reduction 
of the oxidising capacity of the tissues l*r below). 

Whosoever has bred insects will have remarked that certain species quit the 
egg or pupa at certain definite hours of the day. Occasionally reference is made 
to this fact, not onlv a* regards insects but also as applicable to other animals. 

Recently I have closely watched for several weeks the spinning of caterpillars 
of ifitti'cHs, I his caterpillar, like that of hn\i‘Hi>tcr loncstns « forms 

its cocoon by spinning a fine, closely woven tissue which is saturated from inside 
by aid of the" mouth, the caterpillar utilising therefor fluid, cream-coloured excreta 
extruded from the amis. \\ hen 1 opened in the morning, about. 8 a.m., the tin 
boxes iu which the caterpillar* were kepi. 1 regularly found silk cocoons. No 
caterpillars started spinning in the afternoon. Only after 2 and up to 4 p.m. the 
caterpillars set to work saturating the cocoon in the aliove manner. I he 
backward ones completed their work only between 5 and t> pan. The cocoon, 
when quite dry, was inerusted with a ban! mass. 

This peculiar behaviour reminds me of the so-called " bird clock or time of the 
day at which certain birds announce their waking up by emitting certain sounds ; 
or of the “ floral clock v of Linnc which indicates the opening and closing of the 
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flowers of certain plants at certain fixed hours of the day. Perhaps one does not 
go wrong in attributing this punctual transformation and behaviour of insects and 
other animals to the relief which light gives to the tension in their tissues, as is 
also the case with the opening and closing of flowers. That leads us to a question 
of the highest interest, namely, of the effect of the seasons, and in that respect I 
should like to speak of a Physiology of the Seasons, of which autumn is particularly 
interesting. Numerous organisms, after having passed through various stages 
of development (eggs, pupae, gemmules of stiouges, spores, bulbs, buds, etc.) tlieu 
sink into a state of rest, and nothing, not ed^u a raised temperature, can naturally 
interrupt that rest, until it terminates injf ; i' normal course. But we observe 


>c of vineyard owners that the whole 
through the inclement weather ami 
I" to this subject in connection with 


interrupt that rest, until it terminates iijfk nornla l course. But we observe 
frequently — and many people look upon i/r , freak of nature— that even late 
in autumn some trees blossom a second fp tml species of insects agpear as if 
spring was approaching and not winter. B [' 1 

Occasionally specimens of the grape •’ >t!i, (’. amhit/itdltt, appear in the 
vineyards, and give rise to the fallacious 1; | >e of vineyard owners that the whole 
of that destructive insect pest would peri • through the inclement weather ami 
for want of food. I have frequently refc r - I" to this subject in connection with 
C. ambit/ itt I hi (Landwirtsehaftl. Jahrbiier lid. 3* 1S)H7, p. 983) and have 
ventured to express the hope that science a d the invVntive genius of man may 
yet succeed in finding means and ways in- postpolling artificially the general 
appearance of that most destructive insect from .-iinutfr to late autumn, that is, 
to such a time of the year when climate and atmospV lie condition- disastrously 
art'ect its existence. / 

In some eases the normal period of rest lias alreanv been successfully reduced 
by artificial means. The treatment of plants and flowers with ether or warm 
water, in order to promote artificially the more rapid formation of buds and 
flowers is well known to gardeners. Other instances concern lower animals. It 
is generally known how, by subjecting the eggs of the silk-worm in summer to a 
process of refrigeration the normal period of such rest is changed. Several 
e\|>erimenters have been well aware of this [icculiaritv anil have more closely 
studied it, prominent amongst them being K. Duclaux K. Sc. Pari-, 

1869, p fi9 ; 1871, p. 73: 1*78, p. 8:i). Italian investigators have since employed 
with success acids, electricity, etc. According to \Veis»ninim“ the period of rest 
of Ctmlocera is considerably shortened bv temporary desiccation or refrigeration. 
Standfuss 3 ' succeeded in producing moth- in autumn from insect pupae which 
normally hibernate, by apply ing to the latter abundant liiitni lily after they luitl 
Wen kept for a long period in a very drv condition. When 2181 to 40U pupae 
of fiaturnin were kept 7 to 111 weeks (from June to end of September) in a very 
dry atmosphere and then thoroughly moistened a few times at short intervals, 
about 1 percent, of such pupae emerged, which under nurmal conditions would not 
happen Wfore the following May. 

All these methods have one [mint in common, namely, that they cause loss of 
water in the tissues. Kapli. Dubois,” who has written much about this cx|adling 
of water by means of cold, ether and other anaesthetics, has applied to these 
methods the word “atmolyse. " 

The autumn season produces also other notable effects upon insect life. 
During autumn males appear of many insects and other arthropods which are 
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parthenogenetie in sprint; or summer and then „ , 

sexual. Hence to speak of a physiohx-y 0 f the ° n " ,C!t “! 1 P ro ! ,a gation gives way to 
as it may appear. Who can doubt th-.t L ® r ' eaSons ,s P er,la P s n0 ‘ *> unjustified 
live and thrive on plants, in particular , | "“ erOUS s P ecles of ln «®t* which 
changes which autumn effects m plants - 1 T| ' “t Vltal,y affected b - v ‘he 
such as starch, sugar, albumen and enzvmes aijT °TT' *"* ' U C °“ 
autumn and winter seasons, and it is f* atl >' dur,n g the summer, 

should be without effect upon the statK of Tl* ti" 1 -'* J V t,lat Sllc h matl ‘ rial changes 
There is another probEhth ml “ ", '77 which fetd “P™ ‘he m 

applied Entomology ; I mean the o. AonTthe ll ‘t ^ ' Dter ! ;Btl "f ia rela tion ■« 
oresent uo>nd. *i.„ c. , K tut determination of sex, which at 

T»tological research. And we see here 
W applied science are interwoven. Both, 
tyolve round cardinal questions of Life! 
plentiful and scanty food and as the 

scanty food males. 'wdi^uXiu|S^ Md 

Hut they have all clearly overlooked I f 7,1 , '' G ° ntry s "M wrt that view. 

wcr. Standfuss 5 ' interpret the mitl-V I ■ ' ' ° tak, "8 an . v food whatso- 

arc belter able to survive hfd nourish V ” ,,< ' l,ltui ? out ‘hat male caterpillars 
more males survive. Otrl W av al ' '"! l''" 8 7 1 1,em:c tliat in tbe end 
"»■ 1-l-tion of tht ' ° b " rvati0n t,,at 

decreasing, the males are im Ih i , Mt ’en a great invasion is 

height. This mav l H > the Alt' "f T'TT* “j" "' llen t,U! invaeioiJ was at its 
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The physiological effects of insecticides. 

in P—s which go on 
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As previously mentioned, adult caterpillars of Purthesiu chrysorrhoea, while in 
process of transformation, were put into an atmosphere containing hydrocyanic 
acid gas and resulted only in pupae with very small wings, devoid of ehitin, 
and of colourless body, all indications which arc likewise present as a result of 
want of oxygen. 

“ Contact ” liquid insecticides have in a similar way been accepted and 
generally used without any questions being; asked as to the nature and basis of 
their efficiency. It was generally asserted and assumed that the “contact” 
liquid penetrates into the tracheae, therebyfcittbcating the insect. Microscopical 
examination reveals the fact that liquid JT|. penetrate into the tracheae ; but 
such penetration is in most cases so verif y' unplete that it cannot possibly be 
accepted as causing the insect to perisB;< ’ suffocation. Morcove* there are 
numerous “contact” insecticides in tluj 
believe that their efficacy consists in tilliuf 
The stigmata of insects are far too si 
frequently protected in a special manner, f 
contact insecticides, both liquid and as pm« 
organs of insects. 13 Fujitaui’s 1 ' 1 statement J 
tt nerve and muscle poison, to which iislii. 
go far to confirm my view. 

It is somewhat early to speak of •N 
organs in the sense of the effect of enzymes of fungi cm them, although a 
few observations thereon are known. Hut in viof, of our present knowledge 
of enzymes and toxins it would be futile to deny a direct chemical action of 
all sucking insects upon plant organs. Why should not the puncture of an 
Aphis or of a Phylloxera, which thereby transforms the organ of the plant, 
transfer toxic substances into the plant tissues in the same way that the sting of 
a scorpion or of a bee introduces toxins into the organism of man or other 
animals? 


^ 7 ■ of powder, and surely no one can 
die tracheae and choking the insect. 
11 to permit of this and they are 
I am rather inclined to believe that 
er. have .a fatal effect upon the sense 
I out the al’ive agent of Pyrethrum is 
L< and ins® ts are very sensitive, will 
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influence If Slit •king insects on plant 


If the above comments and tentative intimations on only a few entomological 
and physiological subjects of general interest, which arc familiar to me, 
contribute to bring home only a part of the important bearing of physiological 
research upon Applied Entomology, we shall come nearer to the time when 
physiology will occupy that eminent place in connection with insect |>est research 
which, by its very nature ami intrinsic value, it should hold. 


Uihliayruphy. 

Hataiu.on, E. 

1. La metamorphose do ver :i soie et le determinisme cYolutif : Hull. Seicul. 

France et Helgique, xxv, p. 13 55 (1393). 

2. Les metamorphoses et I'oiitogrnie des formes animalcs ; Rev. l ourguign. 

d. l’enseignement siqierieur, 1393, pp. 1-32. 

3. Nouvelles recherche" sur les ineeanistncs de I evolution die* le liomhyx 

mart ; op. ell. xiv, no. 3, pp. 1-18. 

Dewitz, .1, 

4. Uclier die .Vjrciniguiig der Spermatozoon mit dein Ei ; Arch, gcsaint. 

Physiol, xxxvii, p. 219-223(1835), xxxviii, p. 353 386, 1 taf. (1886). 



OS ECONOMIC ENTOMOLOGY. 


353 


— Die Lebenfiihigkeit von Nematoden ausserhalb des wirtes ; Zoolog. 
Anz. xxii, p. 91-92 (1899). — Was veranlasst die Sperrnatozoen in das 
Ei zu dringen ? Areh, Anal, Physiol., Physiol. Abt., 1903, p. 100-104, 

3 fig. — Riehtigstellung beziiglieh dcr Auffindung der Kontaktreiz- 
barkeit im Ticrreich ; Zoolog. Anz. xxx, p. 141-142 (1906). 

5. Ueber den Ilheotropismus bei Tiercu ; Arch Anat, Physiol., Physiol. 

Abt. Siipph, 1899, p. 2'il -2<4. 

6. Verhinderung der Verpup|(iiig bei Insektenlarven, Areh. Entw.- 

Meehanik, xi, p. 690-699 ( ijpl). 

7. Dcr Apterisnius bei lose 1 aL seine kiinstliche Erzeugung mid seine 

physiologisehe ErklSriiiigijBwch. Anat. Physiol., Physiol. Abt., 1902, 
p>61-67. ,*1 

8. Znr Vcrwandlung der InsxjKurven ; Zoolog. Anz. xxviii, p. 167 

(1»04). 1 „ . , 

9. Fang von Schmetterlingen ultels Aeetvlenlampen ; Allgem. Zeitsebr. 

Entmnolog. ix, pp. 382 386.101-409 (1904). 

10. Uiitersiiebimgen liber die Vi jaandliiiig dor Insektenlarven, II ; Arcb. 

Anat, Physiol., Plysiol. A1 1 Suppl., 1905, p. 389 415. 

11. Benbachtiingcti dil Biologielder Traubcnmottc Cuuch'jlis aml'iyiiella, 

lliihn., bctrofi'endt Zeitschr.Viss. I nsoktenbiolog. p. 197 (1905). 

12. Der EinHuss der Vlirnie auf wisektenlarvcii ; Zentralbl. Bakter. Para- 

sitenkmid. Abt. Y.Vvii. p. 40-53 (19o6t. 

13. Bckiitiipfiiiigsarbcitclocgcii den llcu-mnl Saiicnviinn im Sommer 1907 ; 

Beriebt LchraitstalMieiscnheim f. 1907, p. 370(1908). 

14. Die Traiibenivickler im Herbs! mid Winter; Bcricht I.eliraustalt 

tieisenbeim f. 1909, p. 219 (1910). 

15. Ueber die Entslehnng der Farbc gcaisser Schmctterliugskokuns j Arcli. 

Entw.-Meeh. xxxi, p. 817 636 (1911). 

16. I/apterisme eX|KT'imeiital lies inscctes : Conipt. tend. Acad. Se. Paris. 

eliv, p. 386 (1912). 

17. Bearbeitung der Literatnr der Traubemvicklcr : Beriebt Lehranstah 

Geiseliheim f. 1910/11 (1912). 

Dc no is, Raimi. 

18. Atmolyse et alinolvseiir : Cmnpt. rend. Acad. Se. Paris, eliii, p. 1180. 

1 fig! (1911). 

Ft. lira xi, .1. 

19. Bcitriige zur Cliemie mid Pliarmakologie des liisekteiipulvers ; Arch. 

expel 1 . Pntholng. lxri. p. 47 1 1903). 

(i AM INE (i. ET V, VeUMOUKL. 

20. Stir les ravages de la Pvrale dans ie Beanjolais et sur la destruction 

des papillons nocturnes an moyeii de pieges ltimiiicux alimentes jtar le 
gaz acetylene : Cnmpt. ri nd. Acad. Se. Paris, exxxiii, 2, p. 488-491 
(1901). 

(iASTlSE, (I. 

21. Ees pieges lumiiieiix eontre la Pyrale : Progn's. A grit. Vitic. Ann. 24, 

p. 630-641 (1903). 



354 BBW1TZ— THE BEARING OF PHYSIOLOGY ON ECONOMIC ENTOMOLOGY. 


GePPKRT, J. 

22. Uebor das Wesen der Blausuurcvergiftung ; Berlin (1889). 

Hermann, L. 

23. Eine Wirkung Galvanisclier Striime auf Organisraen ; Arch. Gesam. 

Physiologic, xxxvii, p. 457-460 (1885). 

Hess, C. 

24. Untersuchungen iil>et' don Lichts^jn l>ei Kischen ; Arch. Augenheilk 
Ixiv (1909). 

Laboroe, J. m, 

25. Sur la destruction des papillons Cvnchylis par les lanternes-pii'gcs ; 

Kev. viticult. Aim. 9, xviii, p. 1 .8(1902). 

Eandois, H. Jr 1 1 

26. Uebor das Gesetz der lor Geschleehter bci don Insokten : 

Zeitschr. wiss. Zoo)., xviii (lNinif 

Marciial, P. 

27. Observations biologhpics sur l Ajj jonns : Kev. viticult., xxxvi, pp. 690 

695, 721-724. 

Massart, .1. 

28. Sur 1 
Acad. Sc 

Molz, E. 

29. Uebor 
Bericht Le 

Oswald, W. 

30. Uebcr die Lichtempfindliihkcit tierischor Oxydascn und iilier die 
Beziehungcn diescr Eigcnsehaften zu don Ersoheinungen des tierischcn 
Phototropifinus ; Biochcm. Zeitschr. x (1908). 

Peiikaud, J. 

31. Sur la perception des radiations lumineuses chez les papillons nocturnes 
et I'emploi des lampes-piogos : Cmnpt. rend. Sue. Biol, lvi, p. 619 
(1904). 

St IIMABDA, L. K. 

32. Die geogrnphisehe Vcrbreitung der Tiere, \\ icn, 1853, p. 322, 

Seitz, A. 

33. Allgemeine Biologic der Sclnnctterlinge, T. II ; Zuolog. Jahrb. Abt. 
System, vii, pp. 159, 167. 

StaNDFL'sS, M. 

34. Handbuch der paliiarktiseben Gross-schmetterlitlge, 2. Anil. ( 1896). 

Wkismanx, A. 

35. Beitriigc znr N aturgesehiohte der Daphniden, p. 407 (1876 79). 
Wheeler, W. M. 

36. A uemotropism ami other trnpisrns in insects : Arch. Entw.-Mochan. 
viii, p. 373 381 (1899). 




355 


ON THE CHARACTERISTICS OF THE NEWLY DISCOVERED 
TSETSE-FLY, GLOSSINA AUSTENI, NEWSTEAD; WITH 
DESCRIPTIONS OF THE GENITAL ARMATURE OF GLOS- 
SINA FUSCIPLEURLS, AUSTEN, AND GLOSSINA LONGI- 
PENNIS, CORTL 

Bt I’ROPKRROIfUl. Newbtead, F.R.S., 

The Liverpool >’ A/ cj Tropical Medicine. 


In pursuing my studies of the )! 
been fortiAate in securing some v 
parts of the African continent wh| 
tribution on the specific characters 
Newst., from British East Africa] 
armature of the apparently rare 6’j 
doubtful points in regard |> thestrj 
in O. hnijipennis, Corti. |<ater I In] 


:al armature of the tsetse-flies, I have 
and interesting material from various 
as enabled me to offer a further con- 
the recently discovered (jlossina austeni, 
to present a detailed account of the 
fi/srip/ruris. Aust., and to clear up some 
:tural details of the male genital armature 


lie to be able to offer some further remarks 
on G. palpulis , lt.D., cspclally in re.lird to the colour and structural variations 
existing in this species. MeanwhilcY may here state, for the guidance of the 
student, that G. fnseipes, V'C"** 1 ., wilrli was descrilied by me as a distinct 
species, must sink as a well liarked race of G. pa l pairs. 


Glossinft austeni, Newst. 


G. austeni , . Newstead. Ann. Trop. Med. and 1‘arasit.. vol. vi, no. 1 B.. 
pp. 1 21* BbJ (May 1912). 

The distinguishing characters of this insect are its small and slender form : 
the relatively narrow head ; the presence of a more or less clearly defined dark 
bilateral strip* on tlu* thorax : the hrit/ht oehrareous or raidis h -och raoto u s 
abdomen, with its dark lateral markings, or interrupted hands : the dark hind 
tarsi ; and, in the male, the fout-like shape of tin sujrrnor daspers (fig. 1, so) and 
the narrowly printed, distal portion of the har[x*s (fig. 1, h). 

Though possessing dark hind tarri this insect must undoubtedly Ik* placed 
in the " meroVf/HA-group * of the tsetse-flies, as the morphological characters of 
the male genital armature show very clearly that it is related to .the insects 
comprised in this group. Of the species possessing dark hind tarsi the only 
one with which (i. austeni can possiblv he confused is (t. tuch in aides. Both are 
small and slenderly built insects, but the former may he distinguished at once 
by its narrower front, esj>ecialJv in the male, and also, as already stated, by the 
bright colour* of the abdomen and the presence of the dark lateral stripes on 
the thorax. In the original description <»f G. austeni (i.c.) I stated that the 
insect “ liears a somewhat close resemblance to a dwarfed specimen of G. fuse a. 
Now thit I have a long series before mo I feel that this statement cannot hold 


* Mr. Ncave, who hu seen example.** t»f this insect in life, informs me that it is readily dis- 

tinjfuiriicd from all other tsetse -Hu's by its reddish colour. 



356 


R. NEWSTEAD— ON THE CHARACTERISTICS OF GLOS8INA 


good, as the general colour of the abdomen, though a shade brighter, is most 
like that of G. limgipennis. I append below a further description of G. imsteni. 

Head buff, relatively narrow, posterior surface usually faintly greenish grey ; 
frontal stripe varying between warm buff and dusky red-brown. Third segment 
of antennae huff, with the apical two-thirds, or apex only, infuscated. Palpi 
oehreous buff, infuscated distallv. Proboscis bulb ochraeeons huff, with or 
without median infuscation. I 

Thorax dusky buff, tawny oehraeeoii nr faintly isabella-coloured ; the 
usual dark brown or blackish markings nwming a more or less distinct, broad 
bilateral stripe which, under a low maAj. , at inn, is seen to la- composed of 
three well-marked areas : a small hut m-jf defined triangular or roughly cres- 
centic spot in front, near the humeral s ; and two much larger spots or 
areas divided by the narrow pale triuw\ 1 fo suture ami outlined laterally by a 
very clear and sharply defines! margin. ce two dark narrow admediau stripes 
are often present, and when continued 1: and the transverse suture their ends 
diverge : in some instances the stripes tin ;t> anti form a relatively broad median 
one ; or they may be entirely wanting, es chilly in.'he males. 

Ley 3 [tale oehreous huff; front femora fton witlla faint infuscated patch on 
the inner surface distallv ; hairs on the fr nt. middhitind hind coxae all black; 
tips of last two segments of front and fuddle tar.J very narrowly darker, but 
sometimes the dark colour is absent in t fr former : 111 the segments of the hind 
tarsi dark, but the last two segments are often dark/' than the rest. 

Alidnmeit : dorsum bright ochraeeons, reddish /sdtreous or yellowish buff: 
second segment usually with a small dark brown blotch near the anterior Intend 
angle ; third and fourth segments with a larger dark brown blotch (sometimes 
<[uite indistinct or altogether wanting! not reaching to the hind margin : fifth 
and sixth segments more or less uniformly infuscated. but paler mcdiallv, or 
with interrupted bands ; in some examples tin* second to the sixth segments, 
inclusive, have dove-brown or dark brown, interrupted bands, similar to those 
in G. lontjipalpii, though not so clearly defined ; seventh segment in female 
uniformly dark brown or clove-brown. 

Hinr/t without any marked infiiseations. 

Genital armature of the male (tig. I), Superior cla-jsT- ! c) united by the 
dorsal spinose membrane and fused medially as in G. marsitnmt and other 
members of the “ mors/funs-gmup " ; form resembling somewhat the outline of 
a human .foot in minat tire, outer lateral projection strongly produced and 
narrowly rounded, but without a blunt tooth-like process as in G. Iiaiatpalpls ; 
distal margin between the outer lateral projection or heel like extension and 
the medial loU's furnished with a fringe of short stiff spines, which unite 
with the series on the inner lateral margin, where they gradually lengthen 
and proximallv form a more or less compact group; median lobes (ml] 
relatively very Urge and broadly rounded, forming the toe-like extension of 
the elasper ; the long marginal hairs arranged in two pairs distallv. the single 
suit-terminal one projecting backwards. Long hairs of the editum («■) scarcely 
reaching the lateral hairs of the superior claspers. llarpes (A) panted awl 
narmrhj t rian pda r in outline dorsallv, but ventrally there is an outwardly 
curved process (set dotted line, fig. I A) ; outer lateral -urfaee clothed with 



AUSTENI, O. PUSCIPLEUBI8 AND 0 . LONGIPENNI9. 



-Male armature of /,■ s,, w „ 


Fig 1. 

verv kin.llv forwarded , -erics „f 22 of this tse,se-Hv of which 

■ arc .miles an, | I t arc females, all in an excellent state of presenation. lie 
also furn, shcl mo will, the following |«rticulars regarding his captures: 

am glad this small fellow yon call au.-Uni i, of interest to von I have 

■1";*, ; r rtl '"" -*f mv District ami send vm, 

eatcli. I found then m the -ame localities with G. ;wW and G. 

the proportions laung , y,o. ,m. W), j re „ r ,.,' ^ 

not know the classical name, of the trees. |„ l( perhaps the following will 
assist. Julia him! is apparently all alluvial soil, ehicriv the extremely fertile 
t'laek eotton soil, hut owing to lark of rain-fall and irrigation it 'is only 
cultivated l.y the Wagosha in primitive fashion along the river hanks, where 
t le Orest has been follixl. There are occasional swamps or deshehs, as they 
are railed in Somali, which are filled up by the floods in November Jr 
etober and are dry for the most part by the following June. The rivev 
sinks and the edges of the deshehs are covered with forest. Amongst the trees 
■>re Dane Palms, Sycamore Digs. Candelabra trees [Euphorbias], &e. The 
sjiecimcns enclosed were all caught within i mile of water. 
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“ T notice that G. pallidipes prefers to bite low down, and that G. austeni 
bites high up. The latter are considered specially deadly to cattle. All the 
insects were caught in longitude 42° 48' between 0° 43' and 0° 55' N. latitude, 
approximately. In May last year (1911) I saw the first small austeni in the 
garden here, and when Dr. Chevallier came up later I told him about it and 
said he ought to make a search, accordipgly on his way up the river he did 
so and got a specimen, in the meantime V got two also.” 

I have nothing to add to Mr. Filleul’s cilomimication regarding the bionomics 
oE G. austeni, though I have pleasure in Jutting that this species was dedicated, 
hy kind permission, to Mr. tv K. A iKtwjj f the British Museum, in recog- 
nition of his great work in connection Mj/desc insects, and also ns a token of 
esteem and regard. 


Glossina fuscipleuris, Aust. 

G.fuscipleuris, Austen. Handbook of ! II Tsctsc-Hies. p. 75 { 101 1). 

Genital armature of the male (fig. 2). — Superior claspors (sc) very stout ; apices 
toothed and as in the other species of theV' /VwM-gj nip " these appendages arc 
free and not united by a membrane. IF.rpes (/i (leach witli three very long 


4 ■ '//t'jh yf M;/l 

vM/m. v # / > 



Kitr. 2.— Mai e armature *»f Aii*t. 


processes ; the proximal pair arc highly chitinised, broad and somewhat lanceo- 
late, with the upper edge coarsely and irregularly serrate, the proximal half 
strongly curved ; the second pair of appendages or processes are extremely 
narrow, especially the distal two-thirds, base slightly dilated and much more 
highly chitinised than the rest, apices hidden beneath the next pair of processes : 
third pair very long ami much narrower than the proximal pair, being also more 
or less ribbon-like, with the distal portion decidedly narrower. Vesica (r) with 
two large dark-coloured chitinous scleritcs. Inferior claspers (7c) normal. 
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The armature of this tsetse-fly bears some resemblance to that of Gbmna 
tabaniformii , Westw., but it is abundantly distinct from this or any other species. 
The distinguishing characters are : that the harpes have three processes instead 
of four, as in G. tahanifarmu ; the great width and the serrations of the proximal 
pair ; the extreme narrowness of the second pair ; and the ribbon-like character 
of the third pair. Another distinguishing feature also is the great size of the 
sclerite in the vesica. J 

This description is based upon an .itamplc in the collection of the Liverpool 
School of Tropical Medicine which iVirs the simple data “Congo Free State.” 
There can be no possible doubt as t identity of the species as, through the 
courtesy of Mr. E. E, Austen, I ' ff^been able to examine the male genital 
armature o£ his type specimen in trV’ jtish Museum, and I find that it agrees 
in all its rflorphological details witflBA of our example. Furthermore, I am 
indebted to Dr. H. Schouteden for gjinJ me the opportunity of examining the 
only other example known at presew, which is now in the collections of the 
Musee Congo Beige. I may add alsifthat the last-named specimen was captured 
in the same region of the Congo I're Jstate as that in which Mr. Austen’s type 
was discovered. f I 


Glossina longipennis, C' Vti. V 

In my former descriplioi Id the aruwtnre of the male of this species* I was 
imaldc to give a foil nceontilof the various structures owing to the fact that my 
specimens were mounted so Vat only a dorso-ventral view of them was possible. 
Now that I have succeeded in obtaining another example of ibis tsetse-fly the 
armature has been mounted so that it can he examined in profile and thereby a 
more correct interpretation of the various -t nictures, and also the relationship 
which they bear to the •• /Wu-group,” has boon rendered possible. It may be 
readilv seen on comparing the illustration (fig. 3) with those of other members of 
this group that the morphological characters are markedly distinct and quite 


unique. 

The description herein appended and also the accompanying illustration have 
lieon drawn up from an example kindly presented by the Entomological Research 
Committee, to whom I am greatly indebted, lho following data were attached 
to this specimen : Tana River. British Last Africa. 191 1. 

Grnilnl urmuturr of thr mule (fig. 31.— The superior elaspers (sc) appear much 
more slentier when seen in profile than dorso-vent rally : the apices arc also much 
more falcate. The Imrpes (I, 1. 2) consist of two pairs of ap|wndages ; the basal or 
proximal pair (A 1) arc very large, sub-quadrate in outline, with a depression ou 
the distal margin, which gives them a bilobcd appearance in examples which have 
lieen completely dissected out t ride Bull. Ent. Res. II, p. 21. fig. BA), and further- 
more they are covered with large squamose spines ; the distal processes (A 2) are 
long, slightly dilated proximally, narrow and strongly recurved distally, being also 
rather widely separated from the broad spinose appendages basally. The median 

process (mpj occupies a uni position, in that it lies between the spinose harpes, 

while in the Other members of this group it originates between the inferior 



* Hull. lint. lto>. 11. p. 21 (1911). 


It 
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clampers ; it is long and narrow, though strongly dilated basally, the distal 
portion reaching to the upper margin of the harpes. Vesica (») almost entirely 
membranous and without any marked subcutaneous sclerites. Inferior olaspers 
(»e) small, rounded apically and relatively very narrow ; they are widely 
separated from the median process and consequently placed much nearer the 
articulation of the hypopygium than in the other species of Glossiua. 



Fig. 3. — Mate armature of trfo.om/i Imqipnmit, Corti. 


Unfortunately the editum is so much obscured by the folded nature of the 
integument which surrounds it that it has not been possible to give an illustration 
of it in the figure given in the teat ; hut so far as one can judge it does not 
differ from those of the other allied species. It is important to add also that the 
left spinose harpe was displaced during the process of mounting and is not 
therefore shown in the illustration. Normally these appendages lie exactly In 
opposition, and as they occupy different planes the elimination of one of them is 
not likely to mislead future investigators. 

[In addition to the specimens of Olossinu nuttrni recorded bv Mr. S. A. Neavc 
in the last part of this Hu! let in (p. 306), the Entomological Research Committee 
has since received further examples taken on Juba River, ix. and x. 1911 ( Dr. 
C. L. Chnullier), and 2 J c awl I Q from so far south as Portuguese East 
Africa (//. /.. Janet ), — Ed.) 
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sexes, and in its more pointed wings (fig. 3 «, i). It is also, as a rulo, larger, but 
there is a marked range of variation in size, so that thus character alono cannot 
be taken as a guide to its identification. It is moreover generally darker than 
typical P. minutus, but in all other respects, including the structural details of 
the male genital armature it is inseparable from the latter. It may be note- 
worthy to add that Annandale* has described a variety of P. minutus, Rond., 
from India under the name niger, and sail that it is “ darker than the typical 
form and as a rule larger,” though het'failed to “distinguish any constant 
difference in its venation or genitalia.” A. reference is made to the structural 
characters of the palpi, neither has he Jj..any difference in the form of the 
wing. I am forced to the conclusion, 'M/ pave, that the African race is not 
synonymous with the var. niger, of A nun ®* 1 



Fig. 3. — Wings of Phlehotontux : n, P, min<ilus var. uf’ricamt*, Newst., £ ; l> , the same, 
small form. ; c, P. ininulu*, Rond., £ , 

Male. Colour generally much more dusky than that of typical examples of 
P. minutus, Rond. Upper portion of thorax and alxlomen pale smoky-brown ; 
thoracic hairs erect, dusky greyish, with brownish tips : alslominal hairs on first 
and second segmeuts long and erect, forming two small tufts dorsally ; remaining 
hairs shorter, recumbent and generally uniformly dark brown, Wing usually much 
darker than the integumeut. Wing fringe generally smoky grey with an 
admixture of darker hairs. 

Prnbvseis very slightly shorter than the head, inclusive of the cly|>cus. Palpi 
(fig. 1 e,f) with the segments 2 to 4, inclusive, each successively longer ; second 
segment one-third to one-fourth longer than the third ; fifth very variable 
in length, but usually three to three and a half times the length of the 
second. Antennue with the third and fourth segments relatively shorter than 
those in P. minutus. Il'ings (fig. 3 a, l>) lanceolate and markedly pointed ; tip 
of first longitudinal vein either opposite to, or considerably in advance of, the 
anterior fork of the second longitudinal vein, so that this character is given to 
great variation. 

" Km. Iud. Mu»„ IV, p. 320 (1011). 
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Pemale. Palpi with all the segments usually ai;<Moi u 
the male* ^ slightly shorter than those of 

Gold Coast: Malaga, 1911, 1^,3 QQ (Dr G E H t r , 
Soothers Niger.a : Onitsha, 5-8. viii. mu, u QQ {Dr jTl . 
Northern N.oeu.a : Bare, 15. x. 1910, 1 g f/> X 


Sudan : 


Anglo - Egtptian 

(H, II. King), 

North Eastern Rhodesia : th 
Mr. S. A. Neare in the following 
1910, 2 g g ; Lower Luangwa R 
1’etauke ami Chutika's Luangwa V'’ 
19 and 21. Vfi. 1910, 3 g g 

2 'A 0 , 1 Q ; Mpamadzi River, Lu 


Red Sea Province, iv. 1911 

tvpe and other examples were taken by 
hlities Mid ‘Luangwa River, 30. viii. 
i. ix. 1910, 1 g ; on the road between 
J6. ix. 1910, 2 g g ; Niamadzi River, 
“Mpamadzi and Luangwa, 24. viii. 1910, 
1 Valley, 23. viii. 1910, 1 1 Q. 


1 




Q ( S . A. AW): near Lake Mi 
J 1 9. viii. 11,1 Q ; 09. u. I 


jmiik'. Upper Shire River, 4. viii. 1911, 

UI O- I ’’ **> 1 J 9 (R. A ricslead and Dr. J 11 Daren 

Sleeping Sickness {’ommissi|n.) | . uatey. 

The examples herein reef led fromi’yasaland by Dr. Davey and myself were 
taken inside our tents Jr.ng thelay-time. Had these insects been more 
conspicuous other -amplcl-mild no .\nbt have been secured : but press,, reof 
Other ofheial work prcveutclus from inking a more thorough search for them 
Their presence at night was Llicated by the feeble mosquitllikc sound which 
hey produced when hover,., gV-uid ones face under the mosquito curtain ; but 
her usitsto Oil, ■camp at mglit were markedly few during the months of July 

ISr ’ *' U,i# S,a " 0 " ‘Hv evidently occur in small 


Phlebotomos antennatus, sp. uov. 

! smith, 2'35 min. : wing 1 ' t mm. 

This species may be distinguished at once by the short stout form of the 
antennal segments, of which the tliinl to the thirteenth, inclusive, are much more 
I icad-likc than tliose of anv other species which has hitherto been described. 
1' urthermore, it may l>o distinguished from P. uiimilns var. a/ricanus, by its 
shorter and stouter legs. 

Female. Colour and arrangement of the hairs on the head, thorax and 
abdomen somewhat doubtful, owing to the rubbed condition of the specimen, but 
their arrangement appears to lie the same as in P. mi mil ns. 

Antennae (fig. 2 >/. r) with all the segments, unusually short and stout : the 
third scarcely one-third longer than the fourth : the thirteenth segment only 
very slightly longer than the succeeding one ; the paired and geniculatod splines 
arc present on the tliinl to the fifteenth segments, inclusive : the hirsute glands, 
seen so clearly in other species, not traceable, and if present, they are apparently 
quite rudimentary. The long hairs on all of the segments decidedly scattered 
and not so much confined to the proximal portions as is usually the case. 
Palpi : second to fourth segments, inclusive, like those of P. minn/us. including 
also the compound groups of spines upon the proximal portion of the third 
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segment ; length of terminal segment doubtful, as one of them is wanting and 
the other is rendered partly obscure by the superimposed legs, though it is 
apparently shorter thau the corresponding segment in P. minutns. Leys rela- 
tively short and stout. lVings similar to those of P. minutus, but all the veins 
are relatively stouter. 

Gold Coast: Salaga, 1911. i 

The type and only example® was collect®! by Dr. (1. E. 11. Ee In nit. to whom 
I extend my thanks for giving me the opil'ruinitv of examining ami describing 
this interesting new species. 

Phlebotomus squamipleuris, sp. nov. 

length, 2‘63 nun. : wing. 1’84 mm. 

Female. I’lenrac rlotheil with lanfr / 
character alone readily distinguishes this in- 
of the genus. Colour : integument dull brt: 
in museum specimens). Head and thorax 
abdominal hairs recumbent and similar in 
arc, however, somewhat sparse. \\ ings be 
the hairs on the fourth longitudinal vi/i golden f.’idcsceut : fringe greyish, 
posteriorly very long and dense. //<•«/, i/dusivc ofllypeus, equal in length to 
the proboscis, the latter, especially the labium, somewiat slender. Pul pi (fig. \h) 
very long and somewhat slender; third -egmenlJ one-sixth longer than the 
second ; fourth scarcely longer than the third ; tifffl scarcely twice the length of 
the fourth ; segments 2 4 inclusive without any marked incrassation ; some of 
the few remaining scales which clothe the palpi are of great size and broadly 
lanceolate, but for the most part these organs are denuded iu the microscopical 
preparation. Antennae, with the exception of the first two segments, wanting, 
but those which remain are somewhat thickly clothed with minute, short hairs. 
Legs long but fairly stout ; anterior and mid trochanters spiuosc, the spines short 
and arranged in groups. Wings decidedly narrow, much more so thau iu the 
female of P. pnputtuii. 

Anglo-Egyptian Sudan : Khartoum, 7 and H.viii.10, 2 0 Q (11. 11. King). 

Phlebotomus p&pat&sii, (Sropoli). 

This species has been received from the following localities : — Anglo- 
KgYPTIA.v Sudan : Tokar, Red Sea Province, 1912: a j <5 , 1- V Q (II. II. 
King). Egypt: Cairo (E. C. Willrmh). 

Phlebotomug dubosequi, N'.-L. 

Phlebotomus ituboscr/iii, Nevcu-Letnaire, Bull. Six:. Zool. dr France, XXXI. 
p. 6-5, figs. 1-3 (liWtfi). 

* I have recently disunrered a small glass tnl>e containing several additional examples id this 
insect (all ? ? ). They l«ar the data : “ Caught in sheltereil spots of bedroom ; Salaga, tiel'l 
Coast, West Africa, I'Jtb June lltll, Dr. O. E. H. Le Eanu.” 


luosi/uito-like sculrs (tag. U). I Ins 
[et from all the other known members 
|> n (possibly a very variable character 

f cnscly h|irv, the hairs dusky gray ; 
dour to those on the thorax ; they 
itifullv hltline and, in certain lights, 
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This species was originally found at Hombori in the French Sudan in May, 
1905. Austen* records its occurrence also at Bekwai in Ashanti, and on the 
Cross River, hut expressed the doubt as to his examples being specifically 
identical with /’. duboset/i. 

Though I have not been able to extunine specimens of this species I gather 


from Neveu-Lemaire’s description am 
very clearly distinct from any other k 
unique in two respects, namely : the 
is shown as being slightly shorter tlx: 
the same sex are stated to consist 
known species, so that in view o 
he no difficulty in recognising /’. tin 
1 f the armature alone inay be t:i 
other African species, then it is clei' 
Ncvcu-Lemaire’s illustration (fig. 3), 
appears to !>c specifically identical, 


ffigures that his /’. duboset/i is not only 
two species of Phlcbotomus, but that it is 
[rminal segment of the palpi in the female 
fit' sub-terminal one, and the antennae in 
segments as tujainst 16 in till the other 
marked characteristics there should 


guide to its relationship with the 
elaod to paputnsii, as is shown by 
which the forte of the superior cla.-per 
(early, therefore,/’, duboset/i is, in this 
respect, quite unlike /’. uiiitjtus, Uoif|., or any of the other smaller species of 
this genus inhabiting Afric f 


tito/as 


il 
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ON TWO NEW PARASITIC ACAUI OF THE GENUS 
LEIOGNATHUS, ON. (GAMASIDAE). 

By 4 Hiest. 

{published by permission of .'1 Trustees of the British Museum.) 

Most of the species of Lcu.ijnni wL are parasitic on small mammals (bats, 
rodents, etc.), others occur on bii£«d a few also on reptiles. A number of 
the species of this genus have heS*W!ribed under the name Liponyssus, but 
personally # do not think that setosus, Kolenati (the type and first 

described species of the genus /.tpcViinl falls into the same natural genus as 
the species described by recent autilrs tinder that generic name or under the 
name Jsioynothits. On the other! hand, Kolenati’s genera Iscltoronyssus, 
Mucnmyssus, laprouyssus. Stentonyssm and VimcUmyssus certainly seem to me to 
be congeneric with f.rwyttit^us } Cn., '|nd ultimately one of these names will have 
to replace Canestrini’s. 

Leiognathas creightoni, Ip. nov. (fil i>. 

Q. Rady elongate oval | shape : simie di>tance in front of the middle it is 
slightly constricted, the pa\ of the Itody po.-tcrior to this constriction being 
wider than the front part of W. The setae at the posterior end of the body arc 
rather long. Scutum (dorsal plate) large and rather wide, but it. leaves a 
considerable portion of the dorsal surface uncovered, especially at the posterior 
end of the body (for its shape sec fig. 1). A faint transverse line runs across 
the scutum near the middle and it is possible, therefore, that it consist* of two 
practically fusel shields in this species. A number of setae of moderate length 
are present on its surface, eleven of them being arranged in a longitudinal senes 
Oil each side of it and these lateral setae have rather large sockets. Vrnirul 
surface : sternal plate large : it is wider than long and bears three pairs of 
bristles. Immediately behind the genital operculum, there is a rather wcakly 
rhitinised plate, which has a short seta on each side of it : the posterior end of 
this plate is not angular but rounded otl. Anal plate |>ear-shaped, its posterior 
end being |>ointcd and finely striated : the three usual setae are present on its 
surface. I'rritrcmr rather short, for its anterior end is situated nearly opposite 
(slightly in front of) the coxa of the third leg. CMiccruc long : their digits 
long, slender and apparently without any teeth on their edges, lays 4, 1, 3, 2 ; 
second and thinl legs considerably shorter than the others. First leg stout, the 
other legs more slender. Dorsal surface of anterior legs furnished with sereral 
long setae. Cotta of first leg armed with a conical spur on the inner side below. 
Coxa of seeoml leg with a very large book-shaped spur on its posterior side 
Mow and this spur liears a large tooth ; on its anterior surface the second coxa 
has a dorsal spur, which points forwards. Third coxa with two corneal spurs on 
its iHistcrior surface. Fourth coxa with a single posterior spur. The first eg 
has also a number of short hut stout teeth or spiuules on its ventral surface ; 
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two of them being situated on its trochanter, one on the femur, and two on the 
tibia, placed close together ; a single minute spinnle is also present on the 
metatarsus. The trochanter of the third leg has a minute ventral spinnle. 
Tarsus of second leg with a pair of very minute denticles or spurs at its apex 
below. Tarsi of third and fourth legs etch with a single apical spine below. 
Colour (in glycerine, diluted with water) a\>ale yellowish tint. Length *H7 mm. 



Fig. 1. — Leogtuilhu* rr*ighi»Hi, Hirst, 9- dorsal and ventral aspects. 


This species was found by Mr. J. II. Creighton on a young porcupine captured 
at Nairobi, British East Africa, on January 13th, 191'J. Mr. Creighton states 
in his letter, accompanying the specimens, that they “simply swarmed on the 
porcupine ’’ and that “ the native who skinned it complained that these parasites 
bit or stung him like a bee, but no mark or inflammation wag left. '* 


* It is interesting to note that this is not the only case in which mites of this genus have 
attacked human beings. Mr. Nathan Banks has described and figured a species (under 
the name Lijnntytou* «w rnranu*) which he states was found on the arm of a person at 
Washington. D C. Mr. G. A. K. Marshall has kindly lent me for examination some specimens 
of another species of AcregroMos found by Dr. W, M. Aden on human lieings at Zantibar. 
This species was received too late for incorporation in the present note, and f hope to deal with 
it in a subsequent paper on Acari. 
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The very large hook-shaped spur which is present on the second coxa is the 
most noticeable feature of the species described above. It is also characterised 
by the shape of the scutum and other plates of the body, the number and 
arrangement of the setae of the scutum, the shape of the peritreme, etc. 

Leiognatbus liberiensis, g p. n ov. fig. 2). 

Ihuiy much less elongated than that of L. creujhioni , sp. nov., and much wider 
behind than in front. There arc nc^Aig hairs at the posterior end of the body, 
all the hairs being short. Scut u w' id ed ; in shape it is rather like that of 
L. creiffhtoni , but is narrower; th<S,j« on its surface are very minute. Ventral 
surface . Eternal plate large and'jfcirrwhed with three pairs of long fine setae. 
The shield which is situated behin®tlAgenitaI operculum bears a pair of fine 



Fig. 2. — ISvnmilhu* likerimni*) Hirst, 9. ventral aspect- 


and fairly long setae. Anal plate poar-sha|ted, its |>osterior end is finely striated 
and is blunter than that of /.. rrrii/hlwii : as usual this plate has three setae. 
1‘mtreme long, the anterior end of it being situated further forward than the 
greater |>art of the width of the first ro\a. There is a short spine on 

the dorsal side of the trochanter and a |«iir of long spines on the femur of the 
first leg. .Second leg stouter than the others ; its eoxa is armed anteriorly with 
a large claw-shaped spur and it has a sharply pointed conical spur and also a little 
outer spine on the posterior side ; near the dorsal surface of this coxa there is a 
fairly large anterior spur which [mints straight forwards ; tarsus of second leg 
ending in two sharply pointed spurs, the outer one being very large, but the inner 
one much smaller. Coxa of third leg with two sharply pointed spurs, the outer 
one being somewhat curved. Fourth coxa with a single spur, which is much 
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smaller than those of the other legs. Tarsi of third and fourth legs ending in a 
slight spur, and with an apical spine below. All the legs have pulvilli and the 
usual paired claws. Colour brownish (spirit specimens). length '7 mm. 

Found on a “squirrel” at Rebbo, Bassa, Liberia ( R . II, Bunting ). The 

specimens were presented to the British Museum (Nat. Hist.) by the Hon. N. C. 
Rothschild. V 

Easily recognisable by the peculiar strtmMire of the tarsus of the second leg 
which ends in two spurs. The shape olthc I 
• armature of the coxae are also iiu|tortant £t>racl 


and of its plates anil the 
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REVISED KEYS TO THE KNOWN LARVAE OF AFRICAN 
CULICINAE. 

Bt F. W. EdwAkds, B.A., F.E.S. 

( 1‘uhtished ku prrmitsion of tiff Trustees of the British Museum.) 

When, early in the present year, Djl A. Ingram sent in to the Entomological 


Research Committee his collection of j 
Bole, Northern Territories, Gold I'd 
soon as possible, and the opportunif 
revision of ^c known larvae of th-1 
work are given in the following tain 


I vae ami bred adults of Culicisae from 
the writer decided to describe these as 
ned favourable to include a thorough 
lean Culicixae. The results of this 
flic difficulties of classification might 


have been considerable, but for the v.luatAe pioneer work of Messrs. Dyar and 
Knab* in America, and the present ailhor is glad to express his indebtedness to 


Is testimony, if any were needed, to the 
The paper by Wesehef in this journal 
lone devoted to a study of the larvae of 
1 of the species not illustrated here will be 


these writers, and would like to add 1 1 
soundness of their general eljssifieatiol 
is also very important, as it* the onlj 
African Cclicidae. Fig les of mo J 
found in it. .•! 

All the drawings here git 11 are madi\from s]ieeimens collected by Dr. Ingram 
at Bole, and with the except bn of ('. iitritliosus, which is figured on account of 
an apparent confusion IwtweAi that species and C. umrittatus : and of A’, siu/ens, 
which was very inadequately nesorihed by G. Patton, these larvae arc here de- 
scribed for the first time. Mr. Engel Terri’s excellent figures make descriptions, 
apart from those in the keys, superfluous. 


Table of Genera. 

1. Siphon present "3. 

Siphon absent Anopheles. 

•>, No ventral brush on anal segment ; hairs on head reduced to one 

pair Kretmopodites. 

Anal brush present 3. 

3. A lateral chitinous plate on the eighth abdominal segment} Tomrhynchites. 

Eighth abdominal segment with lateral comb 4. 

4. Siphon usually much elongated, its hair-tufts numerous (rarely 

absent or represented by single hairs) ... .. t'uler. Cuhnompiu. 

Siphon short or rather short, with only one pair of hair-tufts ... 5. 

3. Hair-tuft near base of siphon 6. 

llair-tuft near middle of siphon (often beyond) 7. 


• "The Larvao of Culicidae classified a* Independent Orgamarna" By Harrison 0. Dyar snd 
Frederick Knab ; Journ, N. Y. Eut. Soe., XIV, IU06, pp. 169-239, pla. iv-xvi. 
t Bull. Ent. Eos I, April 1910, pp. 6-50, pis. i-vii, 

} This character also occurs in an undetermined larva of the Antes group (see note under 
StegoMfia iu<ieus). In this larva, however, tho comb » present in addition, which is not the 
owe in TaXorhyxK'hitt*. 
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6. Antennae short, with a small tuft on the inside Theobaldia, 

Antennae long, with a large plume on the outside Ingramiu, 

7. Siphon with well-developed pecten 8. 

Siphon with pecten absent or vestigial 9. 

8. Head small, longer than broacl and armed with strong spines 

\ Urnrotfirtihi, 

Head with the ordinary hairs ft Oeltkrotahu, Slcyomyia, 

9. Siphon normal, valves as usual I Mimamyia, 

A pair of strong, forwardly diA'ed, curved spines at tip of 

siphon < 10. 

10. Valves not enlarged : antennae Miejv enlarged inlomyiti , 

Valves enlarged into a saw-likeMtri# lire ; antennae long buft not 

much enlarged m ¥■ [Taniiorhi/nchut], Mamonioitles, 

I 

Genus Axop rles, Mg. 

1. Shaft of antenna with hair-tuft : o plumose hairs in middle of 

thorax overlapping occiput ... -.1 ... mnuritianus, Grp. 

Shaft of antenna without huir-t ft ; pliin j <e hairs present in 
middle of thorax in front ... ; ... .1 2. 

2. Rudimentary palmate hairs on tjfvrax . I 3. 

Palmate hairs of thorax altogetwr wantin J ti. 

3. External anterior frontal hair much brajhed, forming a pro- 

nounced tuft s'/ii 0 iosus, Then., pliaruenris, Then. 

Exterual anterior frontal hair simple or slightly branched ... 4. 

4. Posterior, and internal anterior frontal hairs simple funeiliir, Giles. 

Posterior, and internal anterior frontal hairs branched ,1. 

5. Dark brown ; filaments of palmate hairs longer ... luiliileiisis (11. 11.1. 

Light brown ; filaments of palmate hairs shorter ... unleash (Then.). 

ti. Median thoracic hairs overlapping occiput rudimentary muriilipniuis, Mg. 
Median thoracic hairs overlapping occiput well developed .. 7. 

7. Internal anterior frontal hair branched x. 

Internal anterior frontal hair simple 9. 

X. Palmate hair of second alxlominal segment fully developed, the 

leaflets with a distinct shoulder ; filaments of all palmate Imirs 

about j as long as the whole leaflet costalis , Lw. 

Leaflets of palmate hair of second abdominal segment without 
shoulder : filaments of all other palmate hairs under ] as long as 
the whole leaflet ... ... ... ... ... jundu (II, \ H.f. 

9. Hair at tip of antennae (between the two spines) split into two 

riiirrctts. Then. 

Hair at tip of antennae split into three 19. 

10, Palmate hair on second alxlominal segment well-developed 

pretvrirnsis (Then.). 

Palmate hair on second abdominal segment rudimentary rufiprt (Gough I. 

The foregoing table is not given with any confidence, for, in the first place, 
I have been unable, from want of material, to devote much study to the larvae 
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of Anopheles. Secondly, the specific characters of Anopheles larvae are less 
well defined, or at least arc more minute, than in those of other CuMClLAK, and 
hence errors of determination are easily made. 

One probable ease of sueb error is the larva described by Newstead and Carter 
as that of A. xfptanufxus, var arnM\ Chr. This larva has an antennal hair-tuft, 
and in several other points agrees wjrli Hill ajid Haydon* description of A. 
maurithnuH (pahtdis), while it is ver | different from the form which Hill and 
Hitydon figure as /!. Sffwunoxux. lliijeenis possible, if not probable, that the 
larvae in (question are really those o 1 .- 1 , nimrHimui<. I have been unable to 
separate tin* supposed larvae of A. jjfttmux and A. phaw usi*. 


fi 


hfrripr/lpis. Thco. As tin 
only one recorded from Sierra Leone. 1 
larva taken at Movaiuba. Sierra 
Tliis i- the only Tu.rorhf/tohifrs larva 
The larva should be (listing Ishable h 
descri pi ion should make its’fetormiiiti 
Head large, highly ehiti- 
evlindrieal. witlioul tuft. ) 

Thorax with the plumose 
Abdomen with plumose hair, 
in small ehitinou* aeierites. ' 



j-vrim k>. Then. 

dy common African species, and the 
i tat ion in assigning to it a 
.1. S. Pearson, in August 1912. 
•fi* received here from Africa, 
ize alone, but the following brief 


jij easy : 

;m hairs absent. Antennae rather short, 
or three tine single hairs near apex, 
and thick, median ones rudimentary. 
>n ewrv segment, all set, like those of the thorax, 
A large lateral plate on the eighth segment, re- 


placing the comb. Sip 1(0 a not much longer than anal segment, no pecten ; 

hair-tuft of three plumose hairs -incited near tin- ha-e. 

(iencnil appearance: dark brown above, light brown below. 



The hair U-roml the tuft of the pecten is a v^rv unusual feature. 


272SC! 
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< icons Ocill.EUOTATUS, Al't'ih, 
(including S'l'EUOllVIA, Theo.) 


1. Antennae short, without hair-tuij on shaft ; anal brush small and 

not very distinct 

Antennae longer, with hair-tuft : Inal brush unite distinct 

2. Siphon more than twice as Ion 

beyond the middle : comb scale 
Siphon less.! ban twice as long asJ 


middle; comb scales 111- 1 i 


4 


3, Median hairs on head, single... t 
Median hairs on head, triple or mil 
I’ecteti without detached teeth oiifyardlv 
times as long as broad 
I’ccten with detached teeth outnVrdlv 
times as long as broad 


2 . 

3. 

as broad, the hair-tuft well 

barbell ... .V. fturi/iln (F.), 

1, the hair-tuft at alamt the 

■S', ufrn-anu. Then., and 
•S'. tipict'u rs’li/in, Theo. 
... 4. 


; siphon less than three 

S', ittt/rnx (Wied). 

iu'ion more than three 

...O. nit/rrinisis (Then), 


Median tufts on head each compoj d of thrg‘ hairs ; pectcn with 
6-S teeth wide apart 


6 . 


Median tufts on head each comp^-ed of tit^s hairs; [a'ctcii with 
12-18 teeth 

6. Siphon curved, four times a- long as broil; comb with about 

i! teeth ; papillae lour or H\e times awlotig as anal segment 

i >. j'lnirlothvrucit (Then.). 

Siphon straight, three times as long as broad; comb with 6 teeth; 
papillae three times as long as anal segment 0. ralipinintm ((trait,). 

7. Comb consisting of five large teeth (). duauttirnt (Theo.). 

Comb consisting of a patch of small scales (20- .10 t) ... ... X. 

x. Ilair-tuft normal, branched, situated in middle of siphon 

(), imirsliritli (Theo.). 

Hair-tuft reduced to a single hair, situated at - of siphon 

O. tiii/rtrrplmhtx I Then. V 


The larva of O. ttmt/ip.tlpts (irtinh. ( fw/linrlnr, trrali.) has been insufficiently 
deserils-d, anil the speeimens in the ISritish Museum are too damaged for purposes 
of tabulation. 

The comb in the last two species is very difficult to see, and I cannot determine 
the number of scales. 

The larva of S. jutfiutn when voting ha- only the apieal half of the siphon 
darkened, and this should greatly help in its determination, as I know of no other 
similar ease. 

The genera Ntrgomyia and Orklrndirtm do not seem separable from one another 
or from the genus Auln when larvae alone arc considered. All the known 
Sttgomi/in larvae. except that of S. stujrns, agree In having a tuftless antenna ; 
these specie- in the rylult have the larger claws of the male simple, at least on the 
mid leg-. -S', sm./cms, however, which has toothed male claws, has typical Ste : i<‘in‘/i n 
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3' 8 

palpi. Patton's figure of the larval head of S\ sut/nts certainly does not corre- 
spond with the specimens sent by Dr. Ingram. Either Patton’s drawing ih 
incorrect, or there are two allied species, or a mistake may have been made by 
one collector or the other. It should, also be mentioned that another very 
different larva has been received as that of S, siu/nts. possessing a lateral 
ehitinous plate on the eighth segment, thtcdgu of which plate is produced into 
comb-teeth. These larvae formed the mijority *>f a mixed lot collected in 
Sierra Leone by Dr. .1. Y. Wood, and hlvarded for identification by Dr. ♦?. H. 
Ashworth. The adults bred by Dr. VfcM were .S', sut/nts and I'ruaotneniu 
nh/rtfH's, but there were no <$'. sut/nts or j Wfi/^Uuuiu larvae amongst those which 
were preserved. 

Genus Mans#,I(§ jks, Theo. 

*V. afrir mnts (Then.).* Fresh tigmvs/f this species arc given, as those in 
Dr. Ingram’s papert wove not sufficiently jetaih* 1. The larva has a rather close 
resemblance to that of the North Amern n 'I'nniiovltiiuclius /urturhins^ Walk. : 
hut the larva of no African species «»f* Tu { t/oritt/mL's has vet lieen found. The 
palpi are large, and, as in . I> rhe\ hang do\l ovards. The strong curved 
spines found at the tip of the siphon tube \ both g*Vra may indicate a relation- 
ship. One striking peculiarity in tin- gn f\i< (-ecu ;■ o in Tuniiorhyiirhus) is the 
extraordinary development of the vulvi r \vhi<-h ani-pecialiseil for attaching the 
larva to its host-plant. 



KlSf. 4 . — Kn:ih. 

* An examination of the male gcmuhi proves that M. ih after ;tll ijuite dt-cuM 

from M. uniform >* ; figures will ^iv.ui l.vt^r H<»th *peci*** occur c mimonly in Africa, 
f Bull. Ent. Bes. LI. p. 7ii {I'M 1 ). 
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Gen us A !•; do m via, Th ko. 

A. cutasticta, Knab. This larva is most peculiar. The antennae are enormous, 
and flattened laterally, the subterminal bristles, as iii Sfansunioules^ being 
remarkably long. The palpi are very large, platted unusually far back on the 
head, and are provided with a large nn/ibranous flap and a long terminal spine. 
In all the specimens they are pendent / The plumose hairs on the front of the 
thorax are of a most extraor iiiaary le,*th, reaching far beyond even the tips of 
the antennal bristles. Though the s^Aion has uo definite pecten, it has a trans- 
verse row of soft hairs near the ^JfcWand another row of similar hairs on the 
ventral side. Soft hairs are also p ter»°» the dorsal side of the anal segment, 


which, so faj as 1 know, is an ab'ol'^bl^ 
There seems to be nothing very <.7Vin< 
tubes are moderately short and the :i\l 


jinii[iie character. 

jvi* abjiit the pupa. Tlie respiratory* 
normal in form. 



Fig b. — A 'ft* >ni via rahiafii'hi, Knal i. 


Genus Tdfhhai.dia, W-L. 

IVeten with about 2.1 teeth, most of which are produced into long 

hairs: tuft of antennae moderately small ... wutufata (Schrank). 

Pccton with seven teeth, which though acuminate are not produced 

into hairs : antennal tuft minute ... ... ... tpntht palpi & (Rond.). 

Genus (T'i.kx, L. 

(including ( t r.n ioMYIA. Tiieo.) 

I. Siphon swollen toward* (he middle, with a more or less distinct 
dark ring near the apex ; no distinct hair-tufts these being 
represented bv long solitary hairs... ... ... ... dwffaw#, Thco. 

Siphon not swollen towards the middle, hair-tufts usually distinct 
even if small *” 
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2. Siphon short, not more than three times as long as its basal width : 

tufts in a ventral row 

Siphon long, at least four times as long as its basal width (usually 
much longer) 

3. Mandibles large, dentate ; anal V legmcnt pointed, longer than 
siphon : 8-10 pairs of hair! ifts on siphon, all ventral 

lii/ripes, Urp., var. fusrus, Theo.* 
Mandibles normal ; anal segment Xyineate, shorter than siphon : 

6-7 pairs of hair-tufts on s >l , j^\J or 5 ventral, 2 lateral 

Culiriitmuiu nrhulosa (Theo), 



Fig. ti. — ( \d'j fiyer ((tiles), var. ‘th‘ /.nut, Edw. 

4. Comb of eighth segment with about 40 teeth in a triangular 

pateh 

Comb of eighth segment with less than 20 teeth : antennal plume 
at ? or before 

* This specie* w - , 1 1 1 ■ I f ,11 into tl*, germs l.ffi.tn .htmr-“t) as ii—’i tip I par and Knat»- 
liut as there is no tangible adult character to sepHmle it from t’«/sr 1 prefer not to 
use it. The larval characters distinguishing it from typical CVsj are the predaivous liahii. 
the outwardly fohted month-brush mndifus! into a prehensile Js'iuil and the pointed anal 
segment. 
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5. Siphon 4x1; pccten with about 9 teeth ; antennal tuft at 

about >; y «/ n <jue fa&ciaiux, Say.* 

Siphon longer ; peeten with VIA'* teeth ; antenna! tuft at about \ 6. 

6. Siphon 5 x 1 piping, L. 

Siphon H x 1 j ... (L'cens, Theo. ; inridiosus, Theo. 

7. Comb with 15 1* teeth, in tw< jbr three irregular rows 8. 

Comb with 4 8 teeth, in one ilv 9 . 

8. Siphon longer than the nklmiili, 20/1 gniarti y Blanch. t 

Siphon about the same lengtjft the a Women, 13 x 1 ...grnhami . , Theo. 

J). Siphon as long as abdum-r 7 p«eu with about 13 teeth, the last 
six far apart and rcaehm|tf« J0 l than two-thirds of the length of 
thi siphon ... ... *4 ... ... ... ... pruiua y Theo. 

Siphon not more than halt'JL ttig a- akiomen, peet-n with at 
most 1« teeth, which ivach « ; most one-third the length of the 
siphon 1 10 . 

Bb Siphon with a more or le«- vident dark ring at one-tliird, the 

hair-tufts very loffc : head *rv dark iputsigelidus. Theo. 

Siphon iiniroh»rou*,-f)ie hair- 1* ft< short and inconspicuous: head 
not very dark A.. t t4t n, 

11. Siphon less than h 1 as !<»ngVi«; abdomen: antennal tuft just 

la-fore middle: p‘ft«n with |v<* very short and close 

together ... V. ... ... ... ... >inuulioris 1 Theo. 

Siphon about half aJL»ng a-* abdomen 12. 

12. IVeten with only throe teeth : antennal tuft just Itovi’iid middle 

tiger (Giles), var. <thwpicus y Edw. 
I*eeten with six teeth, the last two more detached unit'd tat us , Theo. 

I here is unfortunately some confusion between the larvae of C. inridiosus and 
1 nuirittatu*. The former have I wen reeeived from Lagos ( Dr. IV. M. Graham) 
and A eera (Dr. .1. C. ( \>nnoi\, while larvae identical with these, received from 
Bole {Dr. .1. Ingram), were lakdh-d as those of C. unied tains, Dr. Ingram also 
sent a perfectly distinct larva which wa* labelled as that of C. inridiosus. 1 have 
assumed that the Ialiols have ken accidentally transjvosed in the ease of 
Dr. Ingram's sp-eimeiis, and have taken the species lakdled C. inridiosus to be 
(\ MnirittatuA. 

I am unable to separate the larvae of C. deems ( = £*. nitjrocostnhs. Theo. and 

lieidveostidisy Graham) and C. inridiosus (=(\ tuptihis, Graham), the 
characters given by Woseln" being mi reliable, but I believe the two are distinct. 
In the adult. deem* can k di-tittgiti-hed by the re<ldish thorax (that of 
(\ inridiosus king brownish ), and (in the male) the handed akioitien. In the 
female the aklumina) banding is tint constant : the bands in C. deems are always 
narrow and may sometimes k* interrupted. However, a close microscopical 
examination of the genitalia of a mm.kr of males of each species failed to 

a flia ract»-r« given lw I Mar and Kn.d*. This i« th« s»|*«vii»> nUoii referred io as fio-Vm*. 
Wi«|. 

f Tins determination w 'pioltmiakr No specimens of <j»tnri, from Lago* are in tlw 
8ntwh Museum Collection. 
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reveal any differences. It is therefore quite possible that the two are really 
only forms of one species ; they generally occur together, but specimens bred 
from one batch of larvae exhibit little variation. 



Two ventral siphonal hair-tufts have be* u omitted in the figure : ah-mt in tin* middle, tin 

other between it Ulld the one s!h»wh ■. theiv is aho a lalei'.il I*nr near the h|h.'\. Two out of 
the three sjitetmens had only four tomb teeth. 



lit,'. V Otl' f The**. 

The HfifTinitu drawn abnonual in having the chitiiiou* ring of the anal Moment 
incomplete. The -option wa* danwgrl : perfect specimen* received frmn l*agon (Dr, A. C. Ow""l I 
show >*ii jiairs of hair tuft#. I he hair* «n the head and the antennal tuft are plumose. 
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The Blight differences noted by We sol m between different lots of C. duttoni 
larvae (distinguished by him under the names dimmli *. , Theo. and albaeirgatus , 
Graham) are evidently not of specific value: the length of the siphon varies 
with the age of the larvae/ 5 and also Bidividually. Nor can much importance 
be attached to the anal papillae, whie’l also vary somewhat. In the batch of 
larvae described by Wesclie as ('. disswiiii-s, there is only one which has kept its 
papillae, and in this the shorter pair ; J*e rather shrivelled, on account of which 
W cache stated that the dorsal pnpime wore about double the length of the 
ventral. Normally in C. duttoni th'jJErc not much longer. 

Apparently there may be a good^JJJAof difference between larvae of different 
ages. Two larvae of (7. ym/.oWcVVj Mu bv Dr. Ingram, illustrate this well. 
Though ae«$fliingly of the same -pMLiJBbotlt having the well-marked dark ring 
on the siphon) they differ as followA^M* larger lias eight or nine teeth in the 
pecten, and three ventral pairs of pit ms? hair-tufts on the siphon, the chit i nous 
ring on the anal segment is com pie *. and the head is very dark ; the smaller 
lias only six finer teeth in the pectc , four ventral tufts of simple hairs on the 
siphon, a ehilinous sarhlle o.ltlic anal' egment. ami a liglit brown head. 

CuHdomyio is also vari iile. No nallv (\ ndmlo.su has four ventral pairs of 
hairs-tufta on the siphon, nr rash ial specimens have five. The number of 

teeth in the pecten varic* f In two touve, and may not be the same on opposite 
sides of the siphon. Larva# from tin- Vim- batch vary in the length and amount 
of plumosity of the anteiin:| tuft. In the pupae, too. the notch in the anal Hap 
is much more distinct in -nine -penmens than in others, and may be almost 
indistinguishable. When tin- impossibility of separating the adults is also taken 
into consideration, there can be little doubt that the larvae and pupae described 
bv Wosclh' as Cniirionii/iu fr<rfmnten*L « and ('. cintreu are really varieties 
(\ mhufosa. it should lx* mentioned that neither of the larvae described by 
Wescbc for Vectinopaljut* fuscus can possibly belong to this species. 

Genua Mi mom via, Theo. 

Large specie* : comb consisting of seven moderate-sized teeth, 

Hither irregularly placed ; jwisterior edge of anal segment 
slightly spit uhc ... ■ ... ••• •** phmw.su (Theo.). 

Small species : comb «*on-i>ting of >i\ or *evcn large teeth placed 
almost in a straight line ; jiostcrior edge of anal segment 
markedly spiuosc ... ... ... ... wiwo>uyiiifoTnd& (Ncwst.), 

It is unfortunate that l>r. Ingram did not send home any larvae of this genus, 
except one of .1/. phmosn. He did. however, send pupae, and those can be 
distinguished by the following table. All have respiratory tubes of great 
length : this character also occurs in Mint. son iohlf’.s and Turn tor hynch us. 

I. Anal flaps narrow, with a broad fringe of cilia, transparent, 

except at the tip. when* they are darkened ... spfaidtns. Theo. 

Anal Ha)* broader, not fringe!, dark, with white spots ... ... 2. 

* | kite found tin* m In- tin- in breeding (VV pipit**.* ml still more strikingly in 

Tk'M.ix, onmJ'iio. Hi** younger larvae have the shorter siphons. 
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2. Anal Haps with two equal-sized white spots ... plumosa (Theo.). 

Ana! Haps with only one white spot .. 3. 

3. Respiratory tubes with the tip only white ... mimumyiaformis (Newst,). 


Respiratory tubes with the apical third white, except for the 
dark tip I hiipiila (Theo.). 


Genus IIkaxoiIe.vi.v, Arrih. 

The only African species of this whose larva is definitely known is 


l ". bu/Jouri , Theo.. and this is typical in meK respect. 

U. nigripes, however, has had attriBtial to it a peculiar .Sahctl 
(rule Theobald, Trans. Linn. Soc. xv, t»2, 1 93, under i’semtgfiaill^t 
which has some resemblance to that of mEnt homnlilrt. So far us I ea 


Sahcthinc larva 
ur/ienlhrs) 
s I can see from 



Fig.'.*. — Intjrnmia inulf' yti (NeWst.). 

some laidly made balsam prejairations in the British Museum, this larva has no 
pecten and no hair-tuft on the siphon, no comb, and no cephalic Imirs. It can 
have no possible connection with ! ran»tun>ui. nur can it very well lie Errtmv 
podite», if the comb is really absent. 

Genus I.v.kamia, Kdvv. 

/. mal/rgti ( . Vcwst. f. This is the only species of the genus w hose larva is known. 
The most marked character is the form of the antennae. As, however, these organs 
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external' jLition of torLT TheT^n** fy''' h* 

tuft is unusual. ' • llle basally situated siphon 

Genus EretmoJodites, Theo. 

Siphon almost three times as Inn A broad, pecten present, contain 
ng hree sptnes, two short Jd one long, tuft absent ; comb- 


teeth sharply pointed 
Siphon hardly twice as long 
appendage of the siphon 1 
blunt-ended, and rather u-, 

The pupae of these two specie 
K. tltnjsoijasUr the anal flaps have mil 
have several (from three to seven) in a 
Young larvae of K rhrusmm.-^r a 

P , ' *■ 


. ' - >L*rv niiicji iik 

have fewer trot, .b-scalcs (alsjt 12 inst (d of alamt 30). 


chry&og aster, Grah. 
hroad. pecten absent, the only 
khe two. haired tuft ; comb-teeth 
>reWog<-ther than in the preceding 

inonuitux, Newst. 
easily distinguishable, for while in 
on? terminal bristle, in £. iuvrnatus they 
[oft. ; 

very much like the full-grown ones, but 
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ON THE CHANGES WHICH OCCUR IN CERTAIN CHARACTERS 
OF ANOPHELES LARVAE IN THE COURSE OF THEIIt 
GROWTH. t 

11 v A. T.jStaxtos, 

liaete^ioloyist, Institute fur MetlicJ ftesearch. Federated Malay States. 

Introductory. 4 


It is generally admitted that the aU 
l>y an examination of their larvae w.M 
the practical sanitarian in tropical 
the deter] ni^tien of the Anopheles ij 
of their iia hit of concealment by ihiig I 
their breeding places may he located 


Ity to determine the species of Anopheles 
■place a valuable weapon in the hands of 
ft s. In the investigation of an area for 
H. it frequently happens that, on account 
toosiptitos are difficult to find, whereas 
. If the larvae are transported to a 


distance they commonly tin not dot lop further, and so, failing the specific 
identification of the larvae themse) as. valuable information is lost. It is 
therefore verv desirable n» know w ictlicr, ami to what extent, any of the 
characteristics of such la jae may afely be employed in determining their 
species, *V 

(irassi 1 was tie' first lo'iftreet attrition to certain characters of Anopheles 
larvae, notably tie' form of elypenlVors, which he considered to lie of value, 
in their specific ilillcrentialoii. The* valuable observations of James 5 and 
Christophers 5 added greatly V the knowledge of the subject, but later studies in 
India and elsewhere appcariTOn show that these characters were not constant in 
the same species, .lames and Liston*, in the second edition of their monograph 
on "The Anoplieline Mosquitoes of India." give expression to the prevalent 
ludief that "in the larvae of common species some of the characters vary con- 
siderably and therefore for purposes of identification we are not now inclined to 


attach very great importance to them.'' 

In the course ef a study of the Anopheles mosquitos of the Malay Peninsula, it 
was possible by breeding out larvae from the eggs of known species lo follow the 
changes in them at successive cedyscs up to maturity. The results of these 
observations are set forth in the present paper, and it is Indieved that they 
account for the anomalous re.-nlts obtained by previous workers in this field of 
research, bv showing that the supposed variations of any specific larva are really 
ehaic'cs of a constant kind associated with successive phases of development. 
The difficulty of breeding out larvae from the eggs laid by mosquitos in captivity 
was not found to l>c insuperable, and it is considered that the study of such larvae 
offers certain advantages over the study of the skins east on their transformation 
to pupae ot of groups of larvae from which a single sjiecies subsequently 
hatches out. 

The larvae of the following species were studied :—A. alhiroslris, A. sinensis. 
A. fnHqinosus, A. niy finis ( — .1. karmiri), A. nm/irosiis. A. rossi. anil A. ladhari. 
A / the results were constant and parallel iu the ease of each species, it will 
suffice for the present purpose to give an account of only one of these, and 1 have 
Selected Anophelo alhiroslris. Theobald, one of the malaria-carrying species of the 
Malay Peninsula. 
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The form and arrangement of the anterior elypeal hairs and of the posterior 
clypeal hairs situated on the front of the head (fig. 1 a), and of«the palmate hairs 
situated on the thorax in certain species aud on a varying number of the 
abdominal segments (fig. 1 li ), are the ^characters in which the most striking 
changes occur, and these w ill now be deliribed in detail. 



Fig. 1 .— a. — H ead of larva of an .InupWrs, don| I view, sltol'ng (n) anterior and (h) posterior 
clypeal hairs, and (<■) frontal lip rs. u— JW lomio.il segment of full-grown 
larva of Amphrlfi iilbinuttrl*, #. irsal vi("M -limliug “ palmate hairs’" fully 
developed. 

Growth-changes observed in the larva ot Anfineies albirostris. 

When newly hatched from the egg. the tinydfrva of .hwjJirhs iilhirustrU is 
characterised as follows : — The anterior clypeal hairs, the inner being long ami 
the outer short, are simple bristles : the posterior cly|ieal hair is also simple and 
is situated behind anil slightly internal to the outer anterior elypeal (fig. 2) ; the 



¥ 




Fir. 2. — H ra* I and thorax of newly hatched larva of I ,"j,hf]e4 nlbiroitrii, 
showing the hairs all simple. 
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dorsal structures, some of which in full-grown larvae become what are known as 
M palmate hairs,” are represented by simple lanceolate leaflets (fig. 3«) ; these are 
situated five oil each side of the thorax and one on each side of the abdominal 


segments from the second to the sev 
segments than on those nearer the thora 
The Anmhehs larva at this stage apy 
mature Culix larvae and appears to imjL 
differentiation from pre-existing Culejli 
minal hairs are simple, as in most matjgl 
the base of which the tracheae o| 
is acini-tubular (fig. V>). recalling t 


Inth, and are longer on the posterior 

foximates in several of its characters to 
pate the mode of origin of Anopheles ag a 
lorms. The lateral thoracic and abdo- 
I forms of Cufex larvae. The papilla, at 
more prominent than at later stages and 
ot the breathing tube of Culex. It 


V" > 


Fig. 3.— Newly hatch'd larva <> l.bi.y/A.L* -r, 
showing simple lane Vale Ir.iH. ts 
sell) i-t ill mlar papilla. 


Vi. y 


; ■/. 4th and .Oth abdominal segments, 
ft. s ih abdominal segment, showing prominent 


should he noted that when the\ leave the egg all species of Anopheles larvae are 
very much alike at a casual inspection and that in several particulars they bear 
a close resemblance to < tthx larvae. 

After three or four days growth tin* characters of the larva of A. olbirostris 
begin to approximate those of the mature form and are as follows (fig. 4) : — The 



Fig. 4. — Head of larva of AuifMr* < ilbi- 
i-iwfi'o after firxl moult, ulmwing that 
the simple clypeal and frontal lwirs 
have l*veome subplumose. 



Fig. iK— Cockade, or ** jalmate hair." from 
the nth a Morainal segment of full- 
grown larva of A jw/ifcc/c* a Ihiroxtri*, 
showing the great change from the 
condition i Uustra ted i u fig. %i. ii really 

magnified. 
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anterior elypcal hairs now show traces of feathering ; the posterior clvpeal hair 
is forked and is placed nearer the mid line ; instead of a single leaflet, the 
palmate hair now becomes a whorl of lanceolate leaflets. Four of the five simple 
leaflets on each side of the thorax in the first stage are transformed, not into 
rosette-like palmate hairs, hut into stool feathered hairs, and one of the simple 
bristles on the lateral aspect, of the Krst\hilominal segment is transformed into a 
whorl of leaflets. * 

A curious feature of the larva of Aito/W'lfs imibmsits in regard to the palmate 
hairs should here he noted. Neither iahr icwlv hatched larva of this species 
nor in its more mature form have any ■ palmate hairs been observed, their 

place being taken by simple bristles an<K 1 red hairs. The larva nevertheless 
assumes in the water the horizontal po M flmmioti to all .hwpMe^ larvae. 

With the further growth of the lar ft I’M sneeessive eedvses, the hranehing 
of the elypcal hairs becomes more nf , ' and the form of the palmate hairs 
alters until the characteristic form ami an ngement of these hairs in the mature 
larva are attained dig. d). 

At maturity (tig. t>). the anterior el; real haiti are much feathered : the 
posterior elypcal hair, now situated heldt and m-;l tlm inner exterior clvpeal, 
consists of a very short stem from wltii t four iu*six branches arise; on the 
thorax and first ahdomitml segment, thcCcallct- he palmate hairs are lanceo- 
late, and on the second to seventh aMvuinul set® -nts they are jugged at the 
base of the terminal tilanu nt, which i- l|hg ami slnjply pointed (tig. "if. 



K te ij. — Head and thorax of full-grown larva of I u-.yi/eO, e,, . showing 
that all the hairs, etc., have Iteeome either (‘Inmu’S' ( ,r snlipliiinose. 


Save in the ease of a few closely-related s|ieeics, of which rtissi ami Imllniri, 
tinemis and burhirattAs are examples, the nintiire forms of larvae of Malayan 
Anopheles have been found ty jejssess eharaeteristie features which permit of 
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their specifio differentiation. So far, only the anterior and posterior clypeal and 
the palmate hairs have been studied in detail, and it is hoped that further study 
will reveal points of difference which will enable one to recognise the mature 
forms of all valid species. It may wellbe that the distinctive characters which 
may be ol Served in these development; I stages will form the basis for a 1 
satisfactorjLjrouping of adult ArwpM 
scale characters alone. 

The drawings accmnpanyin; 
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ANOPLURA FROM AFRICAN HOSTS. 


Hr Bruce Ij Cummings. 

( t^hli.dierl by permission of thefrustees of the British Museum.) 


arc based on material received by the 
have kindly presented the types of the 


The following notes and description)! 

Entomological Research Committee, ; 
new species to the National Collect! J 

f 

Type: floenmtupious nuluroili , N*^^^n (Archives de Parasitologie, 1911. 
p. 40.3). 

Head long and broad, fhc 3rd joint ' the antenna very long, alniOBt equal to 
the length of the 2nd, 4th and flt-h tog her. Thorax shorter and broader than 
the head. First pair of lej.1 with .a ng slender claw and, arising close beside 
it, another claw, half the itjgth of t e first, hook-shaped and enlarged at its 
base. The pretarsal srler yhnf the toil and 3rd pairs of legs very large. 
Alslomen ovoid, as long as l' 1 ® and tliVax together : pleurae small but strong, 
the jxwterior ones drawn out f to tiibiilaiYiroccsses as in Solrno/ntes. 

The foregoing diagnosis i> waned on two specimens of S. intlurotli, f and 0, 
off Thryonomys .wiWe;w««.<..\enmiinek, from ('hiriinaiirama stream, huaugwa 
Valley, North-Eastern Rhodesia (S. A. Xrarr 11. ix. 1910). The o '■* much 
-mailer than the Q. with the tenninal segment of the alslomen rounded. 


(ietius Neohaematopixus. MjoKerg. 

Arkiv. for Zoologi. VI. 1910. p. 160. 

This is Mjiiberg's genus for Iluemutopiuus sriurupteri, Osborn (Bull. 5, U.S. 
D,.pt. Agric, 1896. p. 1*21. Immediately succeeding hi- diagnosis of this genus 
Mjobcrg propose* another new genus, Aconlhopiims, for a species, A. sciurinus 
( from .Sciurus rtilpintit), in which the basal joint of the antennae in both o an< i 
? is very thick and runs out at the distal postaxial corner into a strong spinous 
projection. But unlike Stoharmatopinus, the 3rd joint in the d of Aamthopinus 
does not run out preaxiallv into a strong prominence. Some Anoplura from 
IMioiriurus palUatns, Peters. (British Hast Africa) are closely allied to both 
these species and in the form of the antennae combine the characters of the 1st 
joint in Aranthopinus with those of the 3rd joint of Xeohoemntopbus. Mjiiberg’s 
second genus ought therefore, to lx- sunk and the new species is desenbed Mow 
under Xeohtemulopinus. Neumann's species, Haematopinus erbmatus (Arch. 
Parasit., April, 1910, p. 318) should also lie included in this genus. 

Neoh&ematopinus heliosciuri, sp. nor. (fig. l). 

Head a little longer than broad, the anterior border broad, yory slightly convex, 
projecting but little in front of the antennae. Lateral margins expanding a little at 

2T22fi 
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first, broadening, not at right angles yet somewhat abruptly, immediately behind 
the antennae to form the temples, which posteriorly make a right angle with the 
lateral borders just before the latter curve in to form the occiput. The occipital 
border a litjtle convex. A group of bristles on each side at the lower, corner of 
the temple, one verv long, with two shot ones beside it and a longert^ne below ; 
near the median line, behind the antwnae, two small hairs ; anf-iier one, a 
little further forward on each side, near tie lower inside corner of thef first joint of 
the antenna : further forward again, hut rMt in front of the antennae, two more small 
hairs, somewhat nearer the median lino BA the preceding ; a small hair on each 
side, at the extreme margin of the liter \g j ti front of the antenna ; six minute 



I 


Fig. 1 . — X' jni' mi ■ hel~> ‘*r,nr't. Cummings. 4 , dnr*a! and ventral aspects. 

hairs on the anterior bonier of the bead. Under surface triangular, with the 
apex pointing towards the thorax. A bristle on the lateral margin near the 
antennae ; further forward, two smaller hairs inside the margin ; anuther one 
just in front of the antenna on each side ; several small hairs around the area of 
the rostrum, Antenna* with the 1st joint very large, an appendix at the distal 
postaxial corner, with a circular constriction at its base ; 2nd joint cylindrical, as 
long as the first, but only half its width ; 3rd joint in the $ small, with its 
preaxial margin twice as long as the postaxial, a short stout spine on the 
prominence preaxially ; the 4th joint pedunculate, a little longer than the second, 
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with a sense organ at the distal lower corner; apical joint shorter, with its sense- 
organ half-way along the lower side. In the Q, the 3rd joint approximating in 
length to the penultimate, which is statreely pedunculate. Tfotrux narrow in 
front, broAcning towards the abdomen, losterior margin slightly concave, meta- 
thorax slit'*. A spine on each “shouhfer” and two in line obliquely with the 
spiracle. f*ernal plate broad and Ion)/, the Ira.-e truncate in the middle, eon- 
eavely oliliipie at eacli side of the lrase .rounded in front. Leys: first pair small, 
coxae approximated, claw narrow ami s^tider; posterior pairs longer, stouter, with 
larger claws. Ahdamen long, para glided in the o, longer in the Q and 
narrowing after the middle. TermiB®rueiit of conical, of Q truncate. On 
the upper surface of the -* segment j^Bsmall. with six hairs, two on each side 
and two in'4hc middle; I! with th of hairs, K in the first row and 11 

in the second, the three outside hair/'t^B latter close together and mounted on 
a slight projection ; succeeding scgii'-.j^*with one row each of closely spaced 
hairs ; VIII hare, telson conical, with i fairly long hair on the margin at the base 
on each side, followed by a series of > all hairs around the herder. In the 0, 
on the upper surface, segnlnt H w, limit the lateral projections; succeeding 
segments with three rows oltvidcly at equally spaced broad hairs : penultimate 
segment with two rows : te %ial seg icnt with one semicircular row. On the 
under surface of the scgt'hBt 1 bare-Vl with tun rows of hairs, III with three, 
siieeeeding segment- with t> % rows of lidclv spaced hairs, VII with one row of 
four stout hairs, VI 1 1 with wily two long hair.-, telson with four hairs, two sub- 
terminal and two further for Vrd, Outlie under surface of the 0, segment II 
with one row. the succeeding segments with three rows of hairs, \ II with two 
rows ami VIII with oulv urn* row. (iono|mds each with three stout hairs on the 
outside ; anterior lip of the vulva with a serrate edge. Pleurae broad rect- 
angular. except the Nth in tin- ■*. which is oval ami pnijects almost as far as the 
t*in! of the abdomen. Kindi pleura with two bristles at the lower margin ; on 
tbc 7th ami Nth of the ' these are abnormally long. Terminal pleurae of Q 
each w ith a spine ami a group of thick bristles. 

[.myth tin min.). ' ‘975. v 1*70 ; head. ~ ’225, Q *2: thorax, *175, 
v *15: aUlomeii, ■* *575. . 1*35; greatest width, ; *od. C *3. 

Host : ! lilimn mu - i'n /tin i III. IVtcrs. 

BRITISH Hast Africa; I'chucm 1-orcst. W ittt (N. .1. Amec). 

(■ cutis Poi.Yfl.AX. Ktidcrleii). 

Polyplax otomydis, s)>. um. tfig. 2'. 

In the presence of a transverse suture behind tin* head and in the large tlaws 
of the hind |tairs of legs, this secies stands close to /’. .oituralu (Osborn) 
(Bull. 5. N.S.. U.S. Dept. Agric.. IN!H>. p. 1N5). It is distinguished bv its 
larger size, the long-oval shape of 'hr* abdomen and by many other minor 
feature#. 

Q //<>,«/ oval, rounded in front, broadening somewhat behind the antennae, 
the occipital area entering a V->I»'H groove it. the thorax. A transverse row 
of four hairs on the up|>or surface in front of tbc antennae and mimediately in 
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front of these another widely-spaced transverse row of 4 Imirs, the outer ones 
being on the margin. The transverse furrow or “ suture ” behind the antennae 
is concave on the anterior side and accompanied by a row of six small hairs. 
Two or three minute hairs at the maf/in of the templeB, and a lon&hristle at 
each posterior corner, with a comparalvely short one beside it. rwo short 
hairs further in near the median line \i the occipital area. Onlihe uuder 
surface, a raised median area shaped likeli wine-glass ; close to thevbasal joint 
of the antenna on each side a moderatelyMmg bristle ; in front of the antennae 
four shorter bristles, and around the inKMb of the rostrum four minute hairs. 
Antennae short, thick, 1st joint very hf \ ipint ; 2nd longest, narrower ; 3rd 



Fig, 2. — ijttnni/il'*. (,‘uuinnugs. f . dorsal aspect, and ventral as|sa t of anal segments. 

a little longer thau the 4th : nth short, with a sense-organ. Thorax short, with 
convex lateral margins, and receiving the head in a V-sh»|Hsl groove. A long 
hair on the iiiesonotum on each side a little distance in from the lateral margin. 
Sternal plate pointed Itchind, rectangular in front. Isg.t : the 1st pair small, 
claw slender ; 2nd pair small, claw broader ; 3rd pair large, with stout claw like 
a parrot's beak : 1st pair of coxae closely approximated, 3rd pair eontiguous. 
AMnmen elongate, broadest lief ore the middle, rounded liehiml. On the dorsal 
surface, segment f short and small with only two hairs, segment II with a row of 
six hairs, segment HI with one scleritc and one row of hairs; sueceeding 
segments with two selerites and two rows, hut III with one selerite and one ron 



BRUCE V, CUKWSGS— AXOI'I.UUA t l«)H miU* ^ 

u . J « \U)-*\mA tain, l\ie temm\ tagvte Wre. On tW 

i kM w* ; 11 sss T - 

ut taw and only two in the 2 nd , m , .. i „ 0 f V IX with 

succeeding, cuts " 1 1 Tbl.obed serrate edge. The 

only four lair*. Anterior Up f wjth a s | l4rl , c hitinous projection 

terminal sfcmcnts on cit er a |f j with two epine^, one 

ventrally a3 a ot 1 ’j or L t | e * the pleura of the segment 

dorsal and one ventral , m , xt two segments. 

1 1 1 very long, extending down thorax -075, abdomen *8; 

Utujth (in mm.), 0 1 '->> W 
width •35. 

Host: t*mf. ■>'«*“ 'Ts*W' ' M** <•' % Kc,! >' a ’ 

itiiiTisii h*sr A nut a . *•»>• 


(Af. A. Nmrr). 

Described from several females. 
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NEW AFRICAN T A li AN 1 D A E.— PART III. 

By Eknesiy li. Alstex. 

fikublislied hy periitittim <>f the VrusU’es tj l lit tiritisli Museum,) 

The tv)i\ of the night now s|iecies d'scribcd in the present instalment are ill 
the British 'Museum (Natural Uiatonl The following list shows at a glance 
the countries in which these additions our knowledge of the blood-sucking flies 
of Africa have been obtained. 


.JNius Diatomi.vkiiiaM* 
I Hut out tn»‘ nr a Hn*tifttk»nu\ tip. n. 

„ jienetrahifn s. sp. «. 

,, haxtata, sp. li. 


//aematoftvta yralatmi, *[>. n t ; 
„ dnvetji, >p. n. 

,, ntbi /tf. -l). ii. 


hcnuijt ri , *ji. li. 
mutetis% .*■}>. li. 


\ r UX.\E. 

jfiJIW CoiuzoNEUiiA), Rond. 

^Northern Rhodesia. 

Portuguese East Africa. 

[ NIXAE. 

AiurcuA, Mg. 

Ashanti : Sierra Leone Protectorate. 
N vasiland Protectorate. 

Nvasaland Protectorate : Nortberu 
Rhodesia : Southern Rhodesia. 

( i old Coast (Northern Territories): 

Northern Nigeria. 

German East Africa, 


‘ PASGOXIIXAE. 

Genus Diatom i.NKi KA (Submenus Corizo.vecua), Rond. 

Diatomineura lineatithor&x, sp. n. 

(j . — Length (1 sperimeul Id nun.: width of head 4*75 mm.: width of front 
at vertex 1 mot. : distance from upjKtr margin of occiput to anterior extremity of 
face 4*2 mm. ; length of proboscis 1 1 •> mm. ; length of wing I6’2A mm. 

Eront mouse-*/ rey* judlinose, anteriorly with a sit i tuny dark brown, hastate mark 
in middle liar between and aboce bases of anfennar, and with a patch of idack hair 
immediately afwrr each antenniyeroiis eminence: dorsum of t koras resembling that 
e/Patigonia ros train. A., blackish slater ohm red, y repish { brow a ish-aj rey or oltcaccous- 
tffry) pullinose, with liyht yrcy marktnys : trryites of first three (risible) abdominal 
segments shin iny oehruceous, with an interrufAed and not sharply defined, dark, 
mnlian lonyitudmal stripe, srrond and fkirti trryites also with an icreynlar r/otr- 
Armrn spot or blotch at each lateral ert ready ; trryites of fourth and following 
abdominal segments doredwvwn or yrryidf elnrrd,rown % their lateral birders and 
also pistrnor half of fourth trryite , eseejit median third , ochracevHS. 

• Kor n»me* and fflu.lr*tio«s of colour*. A* Kidgwav, ‘A Nomenclature of Colors for 
Na(undiata' (Boston : Little, Brown & Company. 1H8C»). 
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Head : front above supra-anteimal patches of black hair clothed with yl Offish 
hair ; upper surface of face smoke-grey pollinose ; sides of face, except -orbits 
which are yellowish-grey pollinose, grejdsh dark brown, without shitf-^ calli, 
a patch of black hair mixed with yellow th hairs below each aiiteunfrdclose to 
groove at base of facial prolongaticl : jowls, basi-occipital rtf* on, and 
occiput whitish-grey pollinose, jowls ani\ basi-occipital region thicw^ clothed 
with whitish hair ; palpi dark brown lenninnl joiut reddish-brown), under 
side of proximal joint, except distal tliim with long whitish hairs, which are 
more numerous at base ; first and second Mi#** of antennae greyish clove-brown, 
clothed above with blackish hairs, thirA dark chestnut or dark reddish- 
brown, distal extremity dark brown. IW mp. dorsum with a pair of narrow, 
light grey, longitudinal stripes, common* Mr? front margin, where tfcy broaden 
out slightly, and enclosing rather mow r *bedinn third; a little beyond the 
transverse suture the narrow grey stri|£ ' w mine indistinct, but each sends out 
an offshoot along the portion of the transvi ;e suture with which it is in contact, 
and this offshoot bifurcates at its outer ex, -entity, passing forwards and back- 
wards along outer border of dorsum : porti ; i- of doisim immediately behind and 
in front of transverse suture on each side and cncjised between narrow grey 
longitudinal stripe and its offshoot just cscril)c»!dovo-brown, darker than 
remainder of dorsum ; inner margins of tn*row greW ngitudiiml stripes bordered 
with olive-brown, and a broader but Icssnharplv S ined longitudinal stripe of 
same colour in centre of dorsum ; hairy covering of Ibrsutn yellowish and silk v. 
sparsely mixed with blackish hairs on main |>ortiori*f dorsum, a small patch of 
black hair behiud each humeral callus ; above bastmu each wing is a fringe of 
closelv-set whitish hair; outer surface of each postalar callus fringed with 
similar but longer hair, upper surface of postalar calli clothed with black hair ; 
pleurae and pectus grey pollinose, densely clothed with whitish hair, which is 
visible in front of wings when insect is viewed from above. Ahdvmen : tergito of 
first segment with a slate-grey median blotch, as wide as seutellum at base but 
narrowing towards hind margin, which it only reaches in centre, its |>ostcrinr 
angles being rounded off ; tergite of second segment with a rounded, clove-brown, 
median S[tot at base, in contact with front margin : distally the s|sit is prolonged 
towards the hind margin of the second tergite bv an irregularly mottled, wider, 
dusky patch (but the posterior fourth of the segment is entirely free from dark 
markings of any kind I, the dark median blotch formed by the basal spot and its 
prolongation looking like an ill-defined truncate triangle, with forwardly directed 
a|te.x ; tergite of third segment with an ill-defined dark median blotch similar to 
that on second segment, but extending from front to hind margin, and with a less 
distinct clove-brown spot or nucleus at 1st sc ; on second, third, and fourth tergites 
the median dark blotch in each case is overlaid by an ill-defined grey pollinose 
triangle (most distinct when insect is viewed at a low angle from behind t, with 
forwardly-directed apex ; fifth and following tergites entirely greyish pollinose, 
except in case of fifth tergite, on which a transversely elongate streak of ground 
colour is ex|>osed on each side, next base ; lateral clove-brown spots larger and 
more transversely elongate on third than on second tergite. nearer front than bind 
margins, but not actually in contact with front margin in either case ; tergite of 
first segment with its posterior angles clothed with outstanding uchrcous hair, and 
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on hi*wn&rgiu with a small median patch of appressed pale yellowish hair ; 
poster*#angles and lateral margins (except anterior halves of lateral margins in 
case ohWfcmd and third segments) of tejgites of following segments clothed with 
silvery-aBte liair, which is longest on Posterior angles of fifth tergite ; second 
and thirdlfcrgites each with a median pitch of appressed, glistening whitish hair 
on or adja»nt to hind margin, and on l/nd border on each side of this patch, and 
between it tnd posterior angle, clothed Jith appressed, glistening, ochreous or pale 
yellowish hair ; hind borders of fourth.kml fifth tergites, except rather less than 
median third in case of latter, clot^Jwith appressed glistening whitish hair, 
which on fourth tergite in middle *' extends forwards as a roughly tri- 
angular patch almost reaching f^T^Bargin ; dorsum of abdomen, except as 
already stajfd, clothed with appretM hairs ; venter ochraceous-huff (last 
two segments mouse-grey), speckled 1 ' there with clove-brown or mouse- 

grey, and clothed with short, glistening, cream-buff-coloured hair. 

triuiji conspicuously broader across '*Ktre of basal and axillary cells than at 
distal extremity, faintly tinged with wjib, extreme base, third costal cell, and 
veins or portions of veius t junding d lal extremities of basal cells suffused with 
light mummy-brown, secotld costal fell light raw-umber-coloured. Squama* 
cream-buff. Halteres light ^^a-eolo led. Isgt : front and middle coxae clovc- 
brown, grey jiolliiiose, cloth* ■with wljtish hair, which is especially long aud 
dense mi front pair, hind - fox ae darAgrey in front, greyish-buff posteriorly, 
clothed with whitish hair : Aont femora, except extreme tips, upper surface of 
middle femora, and extremmbase and distal extremities of middle and hind 
femora, also except extreme ttys dark brown, extreme tips of all femora buff, 
middle and hind femora except as already stated, ochraceous-buff, all femora 
clothed with whitish or yellowish-white hair ; tibiae and tarsi dark brown or 
clove-brown, clothed with black hair* which on hind tibiae forms a fringe on inner 
and outer surfaces, anterior surface of front and middle tibiae, except at distal 
extremities, clothed with minute, appressed* glistening yellowish hairs. 

Northern Rhodesia : Feira District, 1911 (£ A. Copeman). 

Diutominrura Uueatithorux^ which agrees with the following species in the 
shape of its wings, is by reason of its thoracic markings easily distinguishable 
from any of its African congeners known to the author. 


Diatomineura penetrabilis, *p. u. 

Q .-Length (1 sticoimcn I 18 mm.; width of hewl 54 mm. ; width of front al 
vertex 1 mm.; distance from u|'l" r margin of occiput to anterior extremity o 
face 4'6 ; length of proboscis 15 min. ; length of wmg 18'o mm. 

Front ami npper mr/m, » f face ^ f T ' 

irilh pale yellowish hair ; dorsnm of thorax dark oSe*irow«, dusky yeUowssh- <,*, 
pollinate, practically am colors n itheut marksng , ; tergite of fir* 

ithtlominal raicsirnaa^onret. with - yreyisk e^roien medma ^ 

at hose : ter, ides of next three m, meats brownish tar ay, eaeh with paler head border 
and an irregularly shape.1, more or less transversely elongate s '*"**”*» «*• 
median ,pd or blotch at base; tergite. of last three segments elooedirown, these 
lateral border, and hind margin, Ml yellowish ; winy, eonspseuoasly narrower at 
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distal extremity than across centre of basal unil axillary cells, faintly tiiii ‘ ■ with 
brow'll ( extreme base mummybrmcn), reins or portions of tteitis formifr - distal 
boundary of basal cells faintly suffused with mummy-brown. 

Head: sides of face (except orbits, Ivhieh are thickly clothed fftth dull 
yellowish pollen) clove-brown, greyish-pllinose, moderately shining jf-: without 
sharply defined shining ealli ; jowls, basiVccipital region, and occi|Jt whitish- 
grey pollinose (upper portion of posterioilorbits yellowish-grey pollilose), jowls 
and basi-oeeipital region thickly clothed Ivltli whitish hair ; palpi chestnut or 
burnt-sienna-coloured, proximal joint dwfrhrown on outer side, clothed with 
whitish hair on under side as in for eg/ ’»'*>eeies : antennae as in foregoing 
species. Thorax : three dark longitudip lLtpes indistinctly visible on median 
third of dorsum in front of transverse* Mk, anterior lander of lursum also 
with two light grey Hecks, represent!!* «$ges of stripes ; hairy covering of 
dorsum as in foregoing species : pleura*?.' pectus also as in foregoing species. 
Abdomen : greyish clove-brown median bL* li on first tergitc not ipiite reaching 
hind margin, of about same width as s* ellum, from beneath which it pro- 
trudes ; tergitc of second segment with a) ? nail, meclnn, greyish clove-brown or 
black spot at base, and with a raw-sienm. .oloitred kind liorder, which is iimeli 
narrower in the centre than on each siile. w ,ere it Jv upies at least the posterior 
half of the segment, the anterior margitfof the *1 bonier and the posterior 
margin of the anterior ami darker portjfn of the w'gment being sinuate; ]M»le 
hind borders of tergites of third and foifrth -cginei*- much less deep than hind 
bonier of tergite of second segment, ami straight ojw.early so, lieing only slightly 
dce|>er on posterior angles than in centre ; when abdomen is viewed at a low 
angle from liehiud, second and three following tergites each exhibit a large, dull 
greyish pollinose median triaugle, base of which rests on hind margin, w hile its 
apex, at least in ease of third and two following tergites, extends to front margin 
of segment or nearly so ; on third, fourth, and fifth segments greyish pollinose 
covering forming median triaugle al-o extends outwards along hind border ; 
tergites of sixth and seventh segments, except lateral borders anil hind margins, 
entirely greyish pollinose ; tergitc of first segment clothed with ochreous or pale 
yellowish hair, except at base immediately adjacent to dark median patch where 
hair is black ; following tergites clothed on their darker |s>rtions with short 
black hair, ami elsewhere with ochreoiip, pale yellowish, or whitish hair (]iale 
hair on sixth and seventh tergites confined to lateral margins and posterior 
angles, on fifth tergitc pale hair alwcnt from middle third of hind border* ; 
venter oeltrareous-buH' (last two scutes, except lateral bonier- and hind margins, 
more or less mouse-grey), clothed with oppressed, glistening, ochreous or pah 1 
straw-yellow hair. Wings : second costal cell [>alc raw-sienna-colourcd ; veins 
for most | tart dark brown. Si/uaniae butT. Hnltrres burnt-umlier-coloured. 
Leys ; coxae dark grey, clothed with pale yellowish-white hair ; front femora 
dark brown i distal extremities reddish), clothed for most part with yellowish 
hair ; middle ami hiuil femora cinnamon-coloured (more or less dark brown at 
distal extremities, anterior surface of middle femora also largely dark brown), 
clothed with yellowish hair ; front tibiae dark brown, more or less reddish at 
base, middle and hind tibiae hiirut-iimber-eolourcd, front tibiae (except tips on 
inside) and outer and posterior surfaces of middle ami hind tibiae clothed with 
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pressed, glistening, pale yellowish hair, hind tibiae also with inner and 
es of black hair ; tarsi dark brown or dark reddish-brown. 

UN (North-Western) Ki^desia : Changa, 23.viii.1908, “in lent” 
esented by the Liverpool School of 


minute 
outer *] 

No* 

{R. E. ^f^pntgomery, M.R.C. V.S. : 

Tropicul fledicine). 

In the ^Aaracteristic shape of its w 
1). lineatit\orax, as has already been 
the latter (pule supra). Owing to t 
however, I). iwnetrahil't* cannot l>e >i 
regularly bunded appearance of t : 
insect is viewed obliijuely from th^cf 
between pale-haired bind Iki.'V 
and the black-haired brownish-taw r-t 
of distinction from any of the other 
confusion could jjossibly arise. 


igs Diatomincura penetrabilh agrees with 
^idicated at the end of the description of 
absence of distinct thoracic markings, 
^keri for the species mentioned, while the 
lornen (particularly noticeable when the 
md due in large measure to the contrast 
the second, third, and fourth tergites, 
jons of these segments) affords a means 
m species of Oiatomineura with which 


1 


Diatomineura h&stata, g- 

Q . — Length (1 specimen 
vertex 1 min. : distance fr. 
face 4 mm. ; length of tvii, 
Fron f raw-sicn n a -colon re 
chat' J>r own, median , langitn^ 
antenna eon net ted with ey, 


f width of head 5 nun. : width of front at 
IJiargin of occiput to anterior extremity of 


n. 

Id mm. ] 
upper ; 

Vs mini 

wdli/iose, j viler anteriorly, where there is an ucicnlar, 
<tuf slreah. yrith its vpjtt r half q roared : base oj each 
eorresjHuu/imj *i<{e hy an oblique, mummy-brawn 
strijw \ third joint of antrnntu^aehraceous-rufov* ; fare with a shining elore-brown 
or (dark rail ns below antenna on emit side ; dorsum of thorax dark edit e-brown, a 


jmir of indistinct ail median stripes dull t/elbarish-hrown, lateral m ary ms paler : 
dorsum of abdomen oli re-colon red, first three segments curb with a clore-brown 
median blotch at base, and with a large orangc-ochraeeous area on each side ; wings 
pair sepia -coloured, not noticeabhf broader across middle of basal anil axillary cells, 
hind marqtn being nearfg jutrallel to costa ; legs cinnamon-ru fous. 

Head: front sparsely clothed with minute, yellowish hairs; face in front of 
orbits dark brown on each side, dove-brown or black above, thinly covered with 
grev pollen except on shining call! ; jowls, basi -occipital region, and occiput light 
smoke-grey, jowls and Ikim - occipital region thickly clothed with whitish hair ; 
paljn ochraceous-m fous ; proboscis more than 6*5 nun. in length (distal portion 
missing in ca>e of type): first and second joints of antennae ochraceous-buff, 
greyish pollinose and clothed with minute black hair &, first joint but little longer 
than (less than heice as long as) second. Thorax: indistinct yellowish-brown 
admedi&u stripes on dorsum fairly broad, separated anteriorly by a narrow dark 
streak, behind which the stripes laconic more or less fused together according to 
angle at which they are viewed ; transverse suture on each side filled by an off- 
shoot from correspondi ng admediau stripe: humoral calli dusky cinnamon-rufous: 
lateral borders of dorsum behind humeral calli yellowish-grey pollinose, clothed 
rImjvc base of wings and on under surface of anterior [xwtion of postal;* r calli 
with a fringe of bright yellowish-white hair ; dorsum of main portion of thorax 
elotbed anteriorly with minute, upstanding, yellowish hairs, and posteriorly with 
similar black Uh hairs, the hair at each extremity being somewhat longer than 
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elsewhere; dorsum of scutellum clothed with blackish hair, and exkii'Sng a 
deep hind border (narrowing to each basal angle) of olive-grey pollen .a seurae 
and pectus olive-brown, covered with grey pollen and clothed withp^ltlowish 
hair. Abdomen : clove-brown median bitch on tergite of first segmc^ as wide 
as scntellum, almost reaching hind rnaran of segment but its poster ir angles 
rounded off or concealed by yellowish-grel pollen ; clove-brown meditjr blotch on 
second tergite quadrate, extending frorrl base to a little beyond fniddle, its 
posterior margin indented by apex of a iA and ill-defined olive-pollinose median 
triangle resting on hind margin of segtjw : tergite of third segment with a 
transversely elongate clove-brown media m'toh at base, rather wider but less 
deep than blotch on second segment m Joying about centre third but not 
reaching to middle of segment), with I *sd margin indented lift per of an 
olive-pollinose triangle, resting on hin* E$in and similar to but larger than 
triangle on second segment ; on tergiteMdtdm .1 throe segments clove-brown blotches 
and ilive-pollinose triangles together f a a broad, dark, median longitudinal 
stripe, with concave sides; lateral max. I s of tergites of second and third 
segments somewhat infuscated (irrcgularj! *|>ccklcd|with blackish grey); hind 
borders of tergites of third and followiil segmenw yellowish grey |>ollinose, 
lateral borders of fourth and following f ergites|#jange-ochrM > eous ; dorsum 
clothed partly with minute, appressed blyk hairs® ainly confined to last four 
segments and to dark median area or lonJTtndinal sll'po on first three segments), 
partly with glistening pale yellowish hail! ; orange-#hraccous areas on first two 
segments clothed with pale yellowish hairs (longer M usual on posterior angles of 
first segment), lateral extremities of following segments also clothed with pale 
yellowish hairs, which likewise clothe each extremity of hind Imrdera of these 
segments ; anterior |>ortion of orange-ochraeeous areas on third segment clothed 
with black hairs ; vepter cream-buff, irregularly speckled here and there with 
dusky grey, and clothed with minute, appressed, glistening, oream-buff-colourod 
hairs. tVings .- costa mummy-brown, first longitudinal vein cinnamon-rufous, 
other veins tawny. Squamae cream-buff. / Inheres : stalks ochniccous-rufous. 
knobs fawn-coloured. Legs: coxae greyish clove-brown, front pair clothed with 
black hair mixed with whitish hair ; femora clothed partly with black, partly with 
yellowish hairs, upper and anterior surfaces of hind femora clothed with black 
hairs ; front and middle tibiae clothed with minute, glistening, ochreous hairs, 
hind tibiae clothed with black hairs ; upjrcr surface of front tarsi clothed partly 
with minute black hairs, partly with minute ocbraceous hairs, upper surface of 
middle tarsi clothed with minute black hairs (hind tarsi wanting in ease of type) ; 
tips of last fonr joints of front and middle tarsi dark brow n, 

Portuguese East Africa, 19 oh {Dr. IP. It'. Woollisemfl .- presented by 
the London School of Tropical Medicine, per Licut.-(’ol. Alcock, l.'.I.K., 

F.R.S.). 

From Diatomineura (Pitngonm) rorulanii, Bertoloni I Mem. Arcad. Sc. Bologna, 
T. xii, 1861, p. 56, fig. 8), which was described from a Q from Inyambanc, 
D. hastata is distinguishable inter alia by the presence of the dark median stripe 
on the proximal portion of the abdomen. The dark and shining facial calti, 
shorter first antennal joint, oehraceons-nrfous third joint, and redder legs of the 
species just described will serve to distinguish it from the foregoing specie*. 
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T ABANIN Ah. 

Genus Haematopota, Mg. 

Haemtflftota grahami, «p. n. (fig, 1 1 

Q. — PVigth (13 specimens) 8*6 toll 2*5 mm.; width of head 3 to 4 mm.; 
width of'A'ont vertex just under 1 mm. to 1*2 mm. ; length of wing 8’5 
to 10*6 rnj. 

hark brown species, allied to and rambling II, bullatifrons, Austen * hut dis - 


iingnishahle at wire, inter alia, hy tl • 
exhibiting a pair of narrow, hu ff 
creamy -white hand close fit the t 
narrower &un that of II. hulla 1 
practically front eye to eye ; dor* 
mar kings as shorn in fig. 1 , dorsu. 
smokr-t/rey ; dorsum of abdouau dor I' 
get fments, hind harder of second 


d ti hiac hr in y less expanded and , instead of 
hands, hart ay a single, much deeper , 
•out yellowish-grey pollinate, decidedly 
frontal callus dark brown , extending 
thorax dark sepia-coloured , with grey 
cutcllum , except hind harder , yelktwish 
n, with narrow grey hind borders Vo the 
usually somewhat deeper than remainder. 



Kisr. \.~Uoewatopf>t<i grohono. Austen. Q. X 4. 

,i,nl ill miilllr line et/mndeil into n narrow, forwardly ilirrclrd triangle, dorsal scales 
of fifth and I too follotciti g foments sometimes each hearing on its anterior half a 
ynir of small, elongate, areg sjuts. re, ting on front margin of segment ; wings dark 

• For this N'orihern Nigerian specie, Baron J. M. R. Snrconf. of the Museum National 
PHialoire Nature!!*'. Paria. recently pmpo-ed to found • nor genua, which he « H c "ougb 
to deign, to ,i«e« ( Hull. Mna. Nat. IVHirt. Sat., 1*9 (not published until 1910). p. 

In propoaing , generic reparation in the case of Ha em-nopdn Mlalifnois. M.Surcoof relied 
upon the aha,* and other chancier* of the frontal ailua, on the prem.ee of fnngeaof long 
hair on the femora, and on the ah,,* of the hind tibiae in this spec® ; in the same paper the 
author in nation, on the l«aia of character* printed by the antennae, propped »»*p™ 
named I'L, for certain Oriental apecire. the genotype in th.a ca* being Haematopota 
..lehreri,. Rig., which occur, in Cambodia and Siam. In the optn.on oftbeprerent wnter, 
however, no valid diviaton of the genu, Haematopota, at any rate ...to categorw b.gher .hau 
group, or aabgenera. i, pnrelhle. aince. although within the tauto o the genua great dliBrenore 
caiat in the Zp of .hi frontal rellua. anteuuac. front and htnd ulnae, etc . won 
to find two a, Lie, .bowing identic difference, fro*. the genotype yet all areonnod b, .the 
well-known. highly cbaraclenatic, and dtatmetive wing-markings, *» well a» by genera ) 



406 


ERNEST E. AUSTEN— NEW AFRICAN TARAN1DAE — PART l\ 


sepia-cobured, with pale markings as skairn in fig. I ; front and hiiull\i'\elort- 
hrown, middle legs dark lira mi ( middle femora mouse-t/rey proximal! i/$n 'leith u 
broad, greyish, cream-buff baud before distil extremity), front tibiae Iniiiilfc^'kr. hind 
tibiae, middle tibiae each with a pair of cru'm-buff or cream-coloured baiS^f varying 
ill depth in different individuals, and soictWnies occupying greater part omioiut. 

Head: basi-occipital region, jowls, nmlllower pari of face light fjev, clothed 
with whitish hair, sides of face often l.ith brownish hair in frojt ; occiput 
smoke grey ; front relatively rather Mirrow at vertex, somewhat laoader 
anteriorly, vertex bearing a large, deltoiMdf.cordate, dark sepia-coloured median 
s|>ot, often narrowly divided in middle lif W'edian frontal s j m t if present small 
and ineouspienons, in contact with ant* Mjtv t m n i t v of spot on vertex, lateral 
frontal spots more or less oval, narrow]! ftnated from or in contaSfcwitli eyes ; 
frontal callus roughly semi-oval in shaM Kemve-d upper margin produced in 
midijle line into a small, upwardly dtriCj ■r.nglc, its straight lower margin witli 
median portion, i.e., part between ant/jJ.e, descending somewhat lower than 
remainder, so that lower edge of callus y I ightly excavated aliove eac h antenna, 
eaeh lateral extremity of callus separaki 1 from efc 1 on that side onlv hy an 
exceedingly narrow pollinosc line : as iil //. hulbiMi'rons, Austen, and also in 
following species, a large clove-brown ml Mark tf. Mow and in contact with 
lower inner angle of each eve, a -mailer Median iS irate' spot of similar colour 
between and above bases of antennae, mi contact^ ith median clowuward pro- 
longation of lower edge of callus, amd below Mid Mwccn antennae, only 
narrowly separated from or in some specimens Mparently fused with median 
clove-brown or black s|>ot just mentioned, a sunilarlv coloured, transverselv 
elongate spot ; palpi dralwgrey or smoke-grey, clothed with glistening whitish or 
yellowish-white hair, distal portion of terminal joint more or less dark brown on 
outer side and clothed with minute blackish hairs, some blackish hairs also 
present on proximal portion of same joint, terminal joint elongate, lent little or 
only moderately expanded at base : first joint of antennae either shilling raw- 
nmlcer-eoloured, except upper surface of distal extremity, which is shilling dark 
brown, or shining dark brown, except inner surface of proximal three-fourths, 
which is shining raw-umlier-colonrcd ; first joint of antennae, which is clothed 
with minute black hairs, elongate (longer than in either //. hu Hat if nan or the 
following species), and roughly cylindrical-ovate in outline, its di-tal two-thirds 
being moderately swollen, seeond and third joints dark brown (annulate portion 
of third joint elove-brownt, third joint viewed from side narrow and elongate, its 
proximal portion but little wider at base. Thorax: anterior |mrti<m of dorsum 
with a pair of narrow, longitudinal, grey stripes, commem-ing on front border 
and terminating in or more or less indistinctly connected with a pair of grey 
sagittate spots, situate just behind inner extremities of lateral halves of trans- 
verse suture, lateral margin- of dorsum and usual pair of bluntly crescentic 
marks on hind margin of main portion also grey; dorsum (including srutcllum) 
thinly clothed with short, pale yellowish hair, which on main portinn of dorsum 
is mixed with minute blackish hairs ; pleurae and pectus light smoke-grey, 
clothed with whitish hair, mesopleurae with npjrer margins and a large blotch at 
lower extremity, sending out an offshoot on to sternoplenrae, sepin-colonrcd. 
AMomen : extreme base of torgite of seeond segment in most cases narrowly 
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grey, tsMlimeB interrupted in middle line, jxtsterior angles of tergite of first 
segmei'l'^BP lateral extremities of tergite of second (not always risible from 
above) JV grey ; dorsum clothed with minute, appressed, dart brown ham, 
except o»ey hind borders, etc., which ire clothed with whitish hair, posterior 
margin o(Wrst tergite sometimes with ( i few yellowish hairs on each side of 
middle lim‘1 venter partly grey, partly^ ark brown, ventral scutes of first three 
(visible) se,jnonts grey, except anteri r border of third segment, a quadrate 
median blotch oil this segment, starting rom hare but not quite reaching hind 
margin, and a small and not sharply fined median patch on second segment, 
which are dark hrown or browni ■^■ntral scutes of four following segments 
dark. brown, hind margins and p)<;i^H- angles of fourth to sixth segments 
inclusive gry^, hind margin of vent^^Hte of seventh segment also sometimes 
grey - ventral scutes of second to pi '^Hsegments inclusive, and grey areas of 
two following ventral scutes clothed vp ■■pressed glistening whitish hairs, pind 
margin of ventral sente of last segtm < Hotbed with whitish or yellowish ‘ air, 
ventral scutes of last three segments, Ipt as stated, clothed with dark In iwn 
or blackish hair. Hi/ips; '.lie mark I on proximal side of stigma, espeeiallv 
towards costa, slightly tinned »ii|i Fani-bidl’: xtii/mu dark brown, elongate 
(usually distinctly longer th, wjii //. t.mhiti/'rnu . *) and conspicuous, with a large 
and more or h'ss quadrate, dj ■ sepia-t \oured area below it. as shown in fig. 1 ; 
discal cell witli two pale map .F(somctin\s connected or partly fused together) in 
its proximal extremity, and tAouplc of Inall pale spots, one more or less above 
the other and usually sepstra A at nr near commencement of it? distal third : a 
more or les- indistinct pale i^rk usually present in extreme apex of wing, at 
distal extremitv of second oibmarginal cell, beyond ordinary sinuous mark, 
which starts from costa at -distal extremity of first snbmarginal cell and termi- 
nates abruptly soon after crossing anterior branch of third longitudinal vein. 
Stfitntimr dark sepia-coloured. Unltrrrs : knobs sepia-coloured, paler (more or 
less cream-buff) at tips, stalk- bntf or ercaui-bufi', entire halteres occasionally 
cream-buff, except liase of knob-, which is slightly brownish, /-eys clothed with 
black hair, except pale band- on tibiae which are clothed with glistening whitish 
hair : whitish hair is also present on front and hind coxae (in ease of front coxae 
sometimes clothing whole of anterior surface, sometimes confined to a grey band 
at base), on proximal three-fourths of middle femora (on under side of pale area 
on which it forms a long, fine fringe), and occasionally mixed with the black 
hairs on anterior surface of proximal half of hind femora : upper and under 
surfaces of front femora and of distal halves of hind femora, and under surface 
of distal extremities of middle femora fringed with black hair, coarser and 
denser than elsewhere at distal extremities of hind femora : front tibiae beyond 
pale band moderately swollen, outer surface of bind tibiae beyond pale band with 
a dense and conspicuous fringe of black hair, causing these tibiae on a cursory 
inspection to appear swollen also : tir-t joint of middle and hind tarsi usually 
paler (more, or less buft' or cream-buff) at l«se. 

Ashanti and Sierra Leone Protectorate: type from Obuasi, Ashanti, 
id. vi. 1907, ‘‘caught on box's arm in bush-path : two para -types from Obuasi— 
2. x, 1907, " caught in bush-path, 10 a.m.." and 6. xi. 1907, "caught m bush. 
:i pan.': a third |»ra-lvpe from Kumasi, Ashanti, 19. a. 1 90 1 , “caught on arm 

E 


372SH 



408 ERNEST E. AUSTEN— NEW AFRICAN TABANIDAE— PART ft 


in bush-path, 10 a.m.” : all the foregoing taken and presented to tjft '^tritish 
Museum (Natural History) by Dr. IV. M. Graham, IV.A.M.S. ^rmales 

from West Ashanti have also been explained — one from Tekerri, &£?. 1911 
( T. E. Fell: in possession of the Entomk.ogieal Research Committei 
from Sunyani Station, July, 1911 (Orl/F, .!/. IVadr, IV.A.M.S. : 
the British Museum by the Entomologiihl Research Committee), 


ne other 
Rented to 
• field-note 


by Dr. Graham states that in Ashanti 
forest.” From the Sierra Leone 
following examples, taken and present 
two specimens from Gola Forest, 11. iii.J 
Mogbaima and Dombolo, 18. iii. 1909 
elephant,” 23. iii. 1909. 

A« regards differences between H 
Ausjen, in addition to the distinctive^ 
beeiii laid, attention in the case of thj 
muc^i greater width of the frontal callus 
of “ widely separated from ”, the eyes, 
of the first joint of the antennae, and the^ 
grey markings on the main portion of 
following species, which may be regard' 
mediate position between llanmitopota n 


this species is “found < giy in thick 
teetorate the Museum possesses the 
.'ey Major A. I’earse, R.A.M.C.s— 
i( four specimens captured between 
dypecajnen from Dombolo, “on an 

I ' V 

tyietrt tjrahami and II. bullatifrou s, 
acters upon which stress has already 
/sent species may be directed to the 
itieh is almost in contact with, instead 
1 jreatcr hk.gth and different coloration 
h less f/ tensive development of the 
r of the thorax. From the 
I aspects occupying an inter- 
j //. hullatifrons , //. grahami 
may be distinguished by the above-mcn^oned ehnrJjters in the frontal callus and 
first joint of the antennae, by the absence of a tluMyOnedian) grey stripe on the 
dorsum of the thorax, the greater extent of the grey area on the scutelltnn, and, 
in the wing, by the greater length of the stigma and by the sinuous mark near 
the apex being interrupted before reaching the middle"»f the second submarginal 
cell. 


Haematopota daveyi, sp. n. 

Q. — Length (2 spceimensl.il to 12‘4 mm.; width of head, 3‘8 to 4'2 mm, ; 
width of front at vertex, 1'25 to I t mm. ; length of wing, 9'5 to 10' 2.1 mm. 

Larqe or moderately htrye, dark-coloured species, closely allied to, and in same 
respects intermediate lehr ten, the foregoing species and II. hullatifrons Austen . — 
Head and all cephalir structures and on r lungs practically as in II. hullatifrons, 
though internal between each lateral extremity of frontal callus and mrresjsinding 
eye is narrower ; dorsum of thorax dark brown tcith grey markings, scutellum with 
a larqe grey sjsd entirely surrounded with brown , cither m centre of ilisc or extend- 
ing closer tv posterior than to anterior margin : dorsum of abdomen rla re-brown, 
with conspicuous light grey hind borders to all segments, as well as other light grey 
markings ; icings sepia-rolonred, light markings agreeing generally with those on 
wings of II. hullatifrons, but apical sinuous mark sometimes interrupted or nearly so 
in middle of second suhmargimd cell, and median rosette and markings in discol 
cell as in foregoing species •' legs as in foregoing sjiecies, except that proximal 
two-thirds of anterior surface of front femora, and proximal three-fourths of hind 
femora are grey and clothed, for most part at least, with whitish hair, while fringe 
of hair an outer side of hind tibiae is, if anything, somewhat longer, and pale area 
on first joint of hind tarsi it lighter in colour and more exteusice. 



409 


\ ^NERT E. AUSTEN— SEW AFRICAN TABANIDAE— PART HI. 

{wNMIF portion of front ^ith a dark sepia-coloured, V-shaped, median 
mark,' j^jnfmg from vertex to mediaji frontal spot, with which its apex is in 
oontae^R front of this is a less di; inct, brownish, sinuous, transverse mark, 
shaped jjething like a flattened 12, ‘ vith extremities expanded into rounded 
spots anrwarrowly separated from tl 1 eyes ; median frontal spot small and 
incjnspictJlis, lateral frontal spots larj , not in contact with eyes, ovate but with 
their antcr.pr margins excavated ; fro* ul callus sinning dark brown, semi-oval, 
its upper margin curved, its lower ma ' in produced downwards in centre as in 
//, hullulifrons and foregoing specie j&jAouter extremity on each side terminating 
at a point rather beyond half way Sn level of outer edge of proximal joint 
of antenna and inner margin wf Vf, -brown or black spots, on level with 

antennae, tw in foregoing species 1 .^Bbullatifrunx ; palpi smoke-grey, clothed 
with whitish hair, terminal joint (u moderately expanded at bask, its 
distal extremity on outer side darkei \ '^^lotlied with minute black hairs a.| well 
as occasionally with some whitish hai ^gutrnnar as in //. builaffrons. 
grey markings on main nortion o Morsum resembling those exhibited by 

H. t> nil 'ati fr»Hs but less iulvdcvrlo ■ the admedian stripes being more or less 
interrupted beyond the tru |m?rse su re. while tlie forwardly directed prolonga- 
tions from the outer ends < ^Ae cre-ut ntic marks on the hind margin are only 
faintly indicated, and the i Ban stri\* is broadly interrupted on a level with 
(he transverse suture, aiidfjs again Iwt sometimes less distinctly internipted 
before reaching the hind lArgin : hany covering of dorsum as in foregoing 
species ; pleurae and pccm-t^Lo grey and clothed with whitish hair. Alxlomen 
agreeing generally with that m //. lullatifrons ; tergite of second segment with 
its grey hind border sometime* produced into a large, median, forwardly directed 
triangle, apex of which ri^i* <>n hind margin of previous tergite; four following 
tergites each with (at least a vestige of) a grey, median, longitudinal stripe, 
which in case of sixth tergite \< incomplete, and. commencing on front margin, 
does not extend beyond middle of segment ; tergites of last three segments each 
with a pair of elongate, grey, admedian spots, resting on front margin ; lateral 
extremities of first three tergites light grey : dorsum clothed with blackish hair, 
except hind borders and sides of segments, which are clothed with whitish hair: 
venter light grey and clothed with minute, appressod, yellowish hairs, except last 
segment and a large, median blotch (resting on front margin but not <juite 
reaching hind border) on each of the two preceding segments, which are clove- 
brown and clothed, at least for most part, with black or blackish hair, Bluys : 
stigma dark brown, decidedly shorter than in case of //. grahami ; median 
rosette broken up into dots, as in latter species. Si/uataae light sepia-coloured. 
/Inheres ; knobs cream-coloured, brownish fawn-coloured at base above, stalks 
cream-butf. fjtgs ; proximal two-thirds or rather more than proximal half of 
first joint of hind tarsi buff. 

Nvasai.axd Pkotkcioratk : type from Mpenya, Central Angoniland, 

I. ii. 1910 (Dr. J. B. Dairy): a second example from Fort Johnston, South 
Nyasa, 2,000 ft., 24. iii. 19 10 ( Dr. A. //. //. Barclay): both specimens presented 
to the British Museum (Natural History) by the Entomological Research 
Commit tee. 

B S 
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The author has much pleasure in associating with this specif. of 

Dr. .T. B. Davey, an energetic and careful collector, who has 4 'ch to 

extend our knowledge of the blood-sucki/tg Hies of Nyasaland. 



Haematopota rubens, sp. u. (fig. 2). 

Q. — Length (28 specimens) 8'5 to 10‘tjfmm. ; width of head H to^t*7d mm. : 
width of front at vertex 1 to just over 1 Jin. : length of wing 7'4 lot! C,'> mm. 

Prettily-coloured sjiecies, with dark grey-striped thorax , uniformly light 

grey scutellum , and abdomen rin na tnon-rujP'Jjjfc r brownish cinnamon-rufous ahor<\ 
with last three segments dark brown, 
yellowish ^grey) hind borders to all seyme 
spots as shown in tig. 2, those on lust ter. 
or dAtb-f/rry, with conspicuous dark hr ok 
mar lings, as shown in fig. 2. 


'forunge-ochraceous, orange-buff, or 
paired pair (orangr-boff' or grey) 
tg often fnsril together , wings drab 

In a, and rompa rati rely roursr whitish 




m 

Fig. •>. — flaenuitopola ruh?n*, Austen. V- x 4. 


Head: front of moderate width, yellowish-grey, with a pair of dark sepia- 
coloured admedian spots oil vertex, more or le-s triangular in outline, and either 
narrowly separate or to a greater or less extent fused together ; median frontal 
spot small and inconspicuous, lateral frontal -|H,ts likewise not very large, 
narrowlv separate from eyes ; between d irk spots on vertex and upper margin of 
frontal callus the front, except a narrow border along inner edge of each eye and 
the area immediately surrounding the median and each lateral frontal spot, is 
duskv (mouse-grey) : frontal nilhu dull yellowish horn-coloured, of moderate 
depth, transversely' oblong, extending from eye to eye, with its upper angles 
rounded off, and its upper margin cither more or le-s uniformly curved or some- 
what angulate in middle line ; below and in contact with lower edge of frontal 
callus is a small dark brown median spot ; face, jowls, and basi-occipital region 
light grey, occiput smoke-grey, a small dark brown spot usually visible Mow 
each antenna and on same level a similarly coloured, transversely elongate fleck 
adjacent to lower inner margin of each eye : jowls and basi-occipital region 
sparsely clothed with short, whitish hair : palpi Isabella-coloured, proximal joint 
clothed with whitish hair, terminal joint clothed on outer side with minute, 
appressed, black hairs, and with sonic longer, pale yellowish hairs on under 
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surfaji^tpraxirniil portion ; first joint of antennae pale oclireous, clothed like 
seeoi^^^^Pltli minute black hairs, first joint of moderate length, expanding 
from Wt to distal extremity when v Wed from side, cylindrical (narrower at 
base) al^fcppeariiig moderately stout -though not actually swollen, when seen 
from abrat, upper distal angle of second joint moderately produced, third joint 
cinnamon, itiloureil or brownish (annuAte jiortion often dark brown), expanded 
portion as viewed from side varying breadth in different individuals, but with 
its upper margin usually more or less digulate at a point one-third of its length 
from base : from this paint the exp gjpj d portion of the third joint, which is here 
at its broadest, tapers more or I ifl^Biidly to its distal extremity. Thorax : 
dorsum with grey markings as fig. 2, its anterior surface also grey ; 

short hnirij^iinly Covering dorsum, 1 , 1 j^Biug scutellum) yellowish, mixed, except 
on scutellum. with darker hairs : p„ c^nnd pectus whitish-grey or smokeigrey, 
clothed witli whitish hair. .fW«wc,o,^« spots on dorsum not present o4 first 
segment, and often indistinct on sc* Kluit on subsequent segments clsarly 
visible, those on last two or last til-! fltcgmeuti- grey: dorsum — except literal 
margins ami hind borders o r Vegnients ■ieh are clothed with yellowish or ochjeous 
hairs— clothed with miiiut (appresM. Pblaekish hairs; venter buff, pinkish-buff, 
or ochraceous-btiff, liglit Wiyi-h | Jllinose, penultimate and antepenultimate 
segments usually more or K niouJ^-grev. last segment greyish clove-brown, 
hind borders of second am follow ingAegmciits cream-buff, last segment (except 
bind margin and lateral e:|reniilies)%lolhed as usual with coarse, erect, black 
hair, remainder of ventral ^kfaee dollied with minute, appressed, yellowish hair, 
him! margin and lateral extWHtics of ventral -cute of last segment also clothed 
with yellowish hair. H'imjs : the two whitish marks shown in fig. 2 crossing the 
discal cell often fused together, hut on the other hand sometimes wider apart 
than in the specimen illustrated. Si/mmae Isabel la-coloured, borders darker. 
Halims : knobs cream-buff >>r huff, usually more or less brownish above and 
Mow, at least at base, sialh- cream-coloured, teens : front coxae buff, greyish 
pollinnse, middle and hind coxae smoke-grey, all coxae clothed with glistening 
whitish hair, front pair also with some black hairs on distal two-thirds of anterior 
surface ; femora buff, front pair sometimes more or less mouse-grey, middle and 
hind pairs often greyish at base : front femora clothed mainly with minute black 
hairs, hut proximal fmrtion of under surface clothed with glistening whitish hairs, 
some whitish hair- also present on posterior surface, middle and hind femora 
clothed with glistening whitish hairs, with which on distal portion of their upper 
surfaces minute black hairs art 1 intermingled : front tibiae not swollen, distal two- 
thirds oi' rattier less clove-brown and clot lied with minute black hairs, with which, 
at least on jiosterior and under surfaces, except at distal extremity, minute, 
glistening yellowish-white hairs are occasionally intermixed : extreme base of 
front tibiae isaMla-coloured and clothed with minute black hairs: portion of 
front tibiae I w tween isaliella-coloiirod base and dove-brown distal extremity 
cream-coloured, clothed with minute, appressed, glistening yellowish-while hairs : 
middle and hind tibiae each with two pale (cream-buff) lands, as shown in fig. 2, 
pale hands clothed with yellowish hair, middle and hind tibiae clothed elsewhere 
with black hair, hind tibiae not incr*«sate : front tarsi clove-brown, middle and 
hiud tarsi mummy-brown, extreme base of first joint of middle tarsi and proximal 
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two-thirds or three fourths of first joint of hind tarsi cream-bull)^:- 4IOTJ hinl, 
and fourth joints of hind tarsi also creamJbutf at lstse. 4) 

Nvasai.axd Protectorate; NoKipiEits Rhodesia : Suumij^'ltiu). 
uesia. Type and one other speeimen (lira-type) from Makamlo, R.Bjiongwe, 
Nyasaland Protectorate, 1,800 ft., 26 , k 8. i. 1911 (Dr, Meredith Undersoil ; 
presented by the Entomological Resealth Committee). Addition® material 
as follows.— Nvasalaxd Protector k b : three specimens frop Mpenya, 
Central Angoniland, 1. ii. 1910 (Or. Durey); two specimens from Fort 
Johnston, South N vasa, 26, 28. ii. lOloJpAt' goat kraal'’ and ‘‘sheep kraal" 
respectively (Dr. A. H. H. Barclay ) ; / ^wVeeimens from Nehoii, 18. i. 1911 
(Dr. 1. E. S. Old : presented, like af Bft"regoing. by the Entomological 
Research Committee) ; one specimen fn/ Byl/i. February, 1910 (w ,V. Tide). 
NorTherx Rhodesia: one specimet/ ^piVtauke, Euangwa Valley, 2,400 
ft., ll i. 1908, and one from the Up(ti®Fi.mgwa Valiev, between 1,800 and 
2,00(1 ft.. 24. iii. 1908 (E. A. Xetce) : JuSspeciiucn from Mangaudwe Stream 
and another from Jani. 9 and 11. ii. 1‘JrolBihc late <>. Silrrrlacli : presented 
by tfie British South Africa Company*!! 1 Mr. rltlverloek’s relatives) ; two 
specimens from Feira District, 1911 t /Aj 1. Cepcnjd); three specimens from 
Nawalia (two of them taken "on kudu "),I anuarflPjjl2 (Id. Lloyd : presented 
by the Entomological Research Commjrtce). Rhodesia : one 

specimen from Lomagundi, February. 19 k (receive’ from R. W. Jack). Tin- 
following material in possession of the RntomologiA iteseareh Committee has 
also been examined. — From the Nyasaland PwAtmate : -three specimens 
collected by Dr. J. II. Durey, mu- speeimen obtained by Dr. A. II. //. Ban lay , 
and one collected by Dr. J. E. -V Old (detail- in each ease as already given): 
also one speeimen from Fort Johnston. Smith Nyasa. February, 1910 (.V. .1. 
Xeare). From Northern Rhodesia : — two specimens from Xawalia, January, 
1912 (Ll. Lloyd). 

The ruddy coloration of the proximal two-thirds of the dorsal surface of the 
abdomen in this species is very noticeable —at least in dries! specimen* of the 
female sex, and the combination of character' included in the diagnosis at the 
commencement of the above description render- female- of llaenuito/ndn rations 
readily distinguishable from those of any other Ethiopian //<e noilnpiila at present 
described. 

Haematopota beringeri, S p. n. (fig. .!>. 

Q, — Length (21 specimens) * to l(r2 mm., width of head 2 to 2‘X mm. : width 
of front at vertex (i‘7a to 1‘2 mm. ; length of wing 7‘2 to 9 4 nun. 

Xurrinr-bodied, rlonyate .1 per in, trith dorsum of thorax mummy-hroirn, roaspb- 
Un o sty striped trith (Ten in-t’iijf , nod lliut oj ultdomeu cinnttiiwn-coluurril, darker at 
distul extremity , and trith a more or less distinct , pale {yrlluirish-s/rcy), median , 
longitudinal stripe , cominettciny on second segment and defined by a narruir , dark 
briar 11 or brownish arm on each side of and immediately adjacent to it ; icings 
marked as shown in fig. 8, llo: border briny sepia-roloarcd ( narrower and deeper in 
tint between first and second lonyitodmal reins and costa than at ajier or in its 
distal posterior portion), and the intereemny area, from base of wing to fork of third 
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iutji <'l 
til/itti 

II, nil 
with Vi 
in front 
brown or 


L#’ lu,ri ".'/ a faint /,«/«•///„,. tint i„t 

f oaul rttU totally ,, „c !"' d rnarh, 

■.^HUoutband*. , ■ rklu, J f )< by* cinnamon-coloured, 

Ihiwish-grey pollinoae, jowlsi ml ■, i 

*'“ h imir ; vertex with iisum p a j r of d P ‘ t r<!glon clothed 

in contact with which i 7 Li '7 “T?* 0 ™ 6p ° te ’ 

p>wnish, Y-shaped mark, „ e Pt J CKR dlst,nct ) mumm .v- 

1 . ’ ,, of wh, «-h lies between the Inters’ 


frontal spot! ; median frontal spot u *,i|] v W , 11 .;„„T'7 T ““ 

small and inconspicuous, lateral fr.„ -aX / ... . T’ J " " pvesent exceedingly 

cnllui raw-mnlter- or yellow ish-)n 
eye to eye, usually somewhat .1, ea y 
central ]>os#ni of lower margin Im-JJ* 
or nearly so ; in middle line imimi.i • 
short, vertical, mtunmv-Wowu -tn, 


narrow, transverse, mummy-1, r.iwn - 
vuyited on cadi side of central ponioil 



‘|>" , s n.jt in contact with eyes ; frontal 
'•‘ted. of medium depth, extending, from 
■ai h lateral extremity than in middle, 

1 " I*** excavated. upper margin stLight 
« low -and ut emtart ^ % 

immediately Vielow antenna'ik a 
extending from eye to eve, but Ler- 
fa, c ’’ 1 m ¥ oehraeeous-hutV, clothil on 


i-'ic. 


1 r*. AusU.ii. 


.Hitrr aid,. With air above, and below with oehraeeous hair ; first and 

seiond joints of orange- buff, first joint not elongate but somewhat 

swollen on inner side, angles „f second joint not produced, third joint as viewed 
from side narrow and elongate, expanded portion ochraoeous-rufous, wi.bont 
prominent angle on upper margin, annulate portion clove-brown. Thorax ■ 
dorsum marked, as shown in fig. with complete longitudinal stripes, alternately 
cream-lml! and mummy-brown, -ides of dors..,,, edged with mmnmv-brown from 
mineral callus to posterior branch of transverse suture, a short mummy-brown 
Streak also present above hase of each wing, between postalar callus and posterior 
o ranch of transverse suture : pleurae and pectus cream-buff thinly clothed with 
yellowish hair, tlormun elothod with minute, apprised. <K-hreous hairs; *cuttllutH y 
except two elongate, mummy -brown spots on dorsum, cream-buff Abdomen : 
tergites of last three segments more or less brownish-olive, those of second and 
following segments sometimes each with a pair of longitudinally elongate 
yellowish-grey spots (scarcely noticeable except when abdomen is viewed at a 
low angle from behind), oue of which is situate on each side of middle line, 
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between admedian dark brown or brownish area and lateral 
extremities of first (visible) tergite light gtey, those of three 
also somewhat greyish : dorsum and tuiter clothed with 
ochraceous or oehreous hairs ; venter % rceing with dorsum in 
without median stripe or paired s|>ots. t ll'ini/s : stigma dark 
and well-defined. Si/uamae isabclla-cotnirod, borders cream-buff, 
knobs seal-brown (distal border sometimcl bull'), stalks cream-buff. 

Gold Coast (Northern TekkitcJies) and Northern N 
and 16 para-types from Kalande, NortlnM^erritories, Gold Coast, 22. vii. 1910, 
“at prater-hole ” ( Dr. F. J. A. firrinl^Wfy^.A.M.S.). The following are the 
localf ies and dates of capture of 68 mi Kj.t examples of this species, which, 
like Lhe typical series of specimens, we« flip in the Northern Tei^ories, Gold 
Coal'., and presented to the National (I Em by l)r. Bcringer, whose name the 
autl j i is glad to be able to assort tW-xii It this unusually distinct-looking 
HaAuitopvtu (the figures in parenthesis J plicate the number of specimens): — 

1 4) i->imbipe, (5) Bongwiripe, 19.vii. ill j Bongwiri, 20.vii„ "in bush"; lit 
Gitfrmmahama, (1) Girambabina, 2U.vi»i ; l.j) FadLnn, 2D, 21. vii. ; (l)Giram- 
bongwira, 21. vii. ; (51 Serpriso, 23.vii. xl j KukuluLload, 24.vii. : 111) Kottibi, 
24.vii., fi.viii., “water side"; (2) Kalaml, 2o.vigv, water side"; (l) between 
Missipi and Biituku, “in bush near streaiJ" and (Mjtotnko Village, 2'i.vii. ; v - ) 
near Jampari, 28. vii., “ flowing water " ;ml) Girammbana. R.viii. : (7) swamp near 
Malaga, Tamale Road, Ifi.viii. : (6) swatjp near Sal i:i, Tandy Road, 1 T.viii.lUlD. 
From Northern Nigeria the British Museum Jnttura! History) at present 
possesses but a single Q of //. herimjeri, -talWl two miles out of I.okoja, 
lti.vii.1911 (Dr. F. A. Chartres. H'.A.M.\: presented by the Entomological 
Research Committee).* 

Haematopota berinjeri, which belongs to the well-marked group of species 
including //. densbamii. Austen, H . cn^wmonii. Austen, and others,) resembles in 
its very unusual coloration //. J'ulna, Austen,) a -|iOeies met with as yet onlj in 
Benguella, Angola. From llarinniopotn liilra , however, II. hmatjrri is dis- 
tinguishable without difficulty owing to it- much more distinctly stri|H'.d thorax, 
darker wing-stigma, and more slender front tibiae. 

Haematopota crudelis, sp. n. dig. t ). 

Q. — Leagth (10 specimens) tel to !W> nun.: width of head 3"i to .'l.i mm.; 
width of front at vertex 0-8 to 1 mm ; length of wing 7*7 •* to mm. 

Medium-sizrd or rulher small, blarhish , jailr-wini/rd rpet-iri. with furi/f, tenors, mol 
le</s murketl as shown in fig. 4. — Dorsum of lltortls rlure-hrown with lii/bt aretf 
marking * , that oj abdomen blockish ilorrJiroint or blink with markings oj somewhat 
darker tjrey ; ..I'lltei la III taiuke-i/reif, with a brown or brownish blotch (smart i airs so 
faint as to he scarrely dittinijuisbable) on mrli bilrral border near bnsr. 

Head : front, except frontal spots and usual bifid, median, dark brown, deltoid 
blotch on vertex sometimes light grey, in other cases light grey area is confined 

* [The Committee has also received two females taken lietween I hi Una and liusnmi. 
Northern Territories, Gold Coast, vii. 1912 ( > ' .Stinnders).— Ed.] 

f C /. Austen, Illustrations of African Blood-Sucking Flies, p. 126 (1909). 

) Cf. Austen, op. p. 125, and Plate xi., fig. 84. 
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ns and immediate vicinity of frontal spots, remainder of front 
callus and blotch on vcUex being dark brown or mouse-grey ; all 
spots present, lateral frojal spots small, narrowly separated from 
clothed partly with pale ytaowish, partly with blackish hair, in both 
overing of front very sliol : frontal callus clove-brown, extending 
from eye xScye, its lower margin perfeily straight, its upper margin rising to an 
angle in msdic line ; in some spec i rn 
halves by a'median, vertical, pollinose 
In pinned material available for ex 
pollinose fleck, interrupting lower 
basi-occipital region jicarl-grey, chij 
upper port'll of face on eacli si,]. 1 , 1 ’, 
often transversely elongate ; palpi i \ 
which on distal two-thirds of oute. 
colour is usually darkish grey, is ini xt 
joints ol antennae dove-brown or hi 



the frontal callus is divided into two 
Itripe, which in other instances (at least 
lation) is represented merely by a small 
V callus in middle line ; face, jowla, and 
lith glistening white hair, occiput! 
leye with a clove-brown fleck, wl' 
y, clothed with glistening white 1 
cc of terminal joint, where gnl 
i minute black hairs ; first and siaond 
pi- thin] v clothed with greyish pi lien, 


' T>IVW, -< * itca 

-rr> 1 / 




Fig. 4.— liar unit ,-iWWo, Austen. ?. x 4, 


first joint pah r (dusky cinnamon- rufous) at base, at least on inner side, cylindrical 
in shajM- (not inerassate) and of moderate length, upper distal angle of second 
joint but slightly produced, proximal three-fourths of under surface of first joint 
clothed with white or yellowish-white hair, second joint and remainder of first 
joint clothed with minute Mark hairs, expanded portion of third joint viewed 
from side trimcate-hiiiceohite in outline, of moderate breadth, dark brown, some- 
times paler (isabella-coloured) at extreme base, annulate portion of third joint 
clove-brown or black. Thnraz : dorsum, including seutellum, clothed with short, 
oppressed, yellowish or yellowish-white hair, lateral borders of dorsum smoke- 
grey, swelling occupying depression at each end of transverse suture clothed 
below with longer, outstanding, blackish hair: pleurae and pictus grey pollinose, 
clothed with white hair. AMmucn : lateral extremities of first six tergites grey, 
and clothed with minute, apprvssod, white hairs, hind borders of sixth and seventh 
tergites and lateral extremities of those of preceding tergites also clothed with 
white hair (hind margin of hist tergite and extreme lateral margins of preceding 
tergites clothed with longer white hair), remainder of dorsum clothed with 
blackish hair, which on first five tergites is minute and oppressed ; veuter, except 
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last segment, smoke-grey pollinose, and clothed with minute, appiMSj^i ,’Ulowish 
or yellowish-white hairs, yentral scute ofulast segment, except hincHL h ’4| clove- 
brown and clothed as usual with eoars» erect, black hair, hind of all 

ventral scutes cream-coloured, hind nufcgin of last ventral scute <«V Aed with 
yellowish or yellowish-white hair. H il/s drab-grey, appearing re]t vely pale 
when viewed against a light backgrom* ; pale markings as seen in*g. 4, much 
broken up ; stigma brown or dark brown, lunspicuoiis. Squamae isabftla-colmired, 
their borders sepia-coloured. Halteres ■ axen-white or cream-coloured. f*egs ; 
coxae grey, clothed with white or yellovjllt jyhite hair, distal extremities of front 
pair Marker (greyish clove-brown) and c/ '•vvith blackish hair ; femora greyish 
brovj.i or greyish clove-brown (mediaif Bsei of middle pair sometimes fawn- 
colokred), clothed for most part with n I Hit also partly with blac^tair ; front 
tibia'.* and tarsi black, former just beviJ mL- with a conspicuous cream-coloured 
banl, clothed with minute, appresstgi iKtening, silvery-white hairs, extreme 
has# of front tibiae dark brown, front if J. not actually incrassatc but increasing 
sligitly iu width from just beyond base! 1 jimmcncemcnt of distal fourth : middle 
auif bind tibiae and tarsi dark brown, nil 1 ie tibiae Lacli with a pair of cream- 
coloured or cream-butt' bands of approxisj ely equaljlepth, bind tibiae each with 
a somewhat deeper band of same colour ajittle bgvd base, ami a narrower, less 
brightly coloured, aud more or less iueoifplete eijB ^i-bull band on distal third ; 
pale bands on middle and land tibiae iJnthed w im vellnw isli-w hite or yellow ish 
hair (minute and oppressed except ou infer and m>J|r margins of proximal band 
on hind tibiae, where it is longer and more oot.-laufiu;). which on inner surface is 
also present on intervening area ; first joint of blm t.vddlc and hind tarsi usually 
paler (raw-umber-coloured) at base. 

German East Africa : type and one para-type from the Kualta Valley, 
North Uhehe District. 19.xii.1910 (.S’. .1, .Vraiv). Additional para-types as 
follows (all collected bv Mr. S’. A. A ’race ): — one from North Uliehc District, 
hi. xii. 1910; one from the foot of Klfulufulo Mountain, Iriuga-Kilossa Hoad, 
Usangu District, 3,000 ft.. 16 or IT. xii. 1910 : six from South Usagara District, 
22-24. xii. 1910. The whole of the foregoing specimens, with the exception of 
two of the para-tvpes from South Usagara, which are retained by the Com- 
mittee, have been presented to the British Museum (Natural History) by the 
Entomological Research Committee. 

Haematopulu crucLtlis is closely allied to II. rriirnta. Austen (of which the 
type and onlv specimen at present known is from the Katanga District of the 
Congo Free State), to which it presents a somewhat deceptive resemblance in 
general appearance ; the new species can, however, be distinguished from 
//. cruenta bv the first joint of its antennae being considerably longer, by the 
greater development of the grey markings on the hind Imrdcr of the main 
portion of the dorsum of the thorax, by the absence uf a deep clove-brown 
edging to the scutcllimi, and by the knobs of its halteres being entirely w hite or 
cream-coloured, instead of seal-brown at the base above aud below. 
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SPECIES OF 


HIIMIWOSCA FROM 

khoAesia. 


NORTHERN 


By Euxeh 

( I'Jmlishcd by [lenitissioii of the. 

Hippobosca' fulva, sp. n. 

Q . — Length 0 specimen) 3*0 mvij 
at vertex (Wj mm. ; length of wing i* 
Ext remel yjgtutil aperies : thorax (/^jJ 1 
ttWu 


thorax entity devoid of markings * } 
yellow, with four relatively stout, oebn' 
middle hue ; wings nearly hyaline , ft 
inf unrated, edits oehraeeous : leys or h ri- 
ot her dark markings , except tj^il ?xtm 
dark brown, at least above. 

Head: triangular plate 
anterior 1 xml or of front ra 
rufous : face yellowish-whit 
surface of head clothe'l wit! 
brown ; antennae tawnv oeh 
of base of each win<r tin- 


|E. Austkx. 

Vrustces of the Ur it is It Museum.) 

[idth of head 1*4 rntn. ; width of 

I of svutellum) and abdomen deep /J] 
hirn, except bind border , pale jd 

( ristle.s on bind border on each sit 
iuyed with drab-tjrcy but not a 
r or tawny oehraeeous , without bam 
Rw of femora are narrowly edged 


rout 


iith 


k Vertex Mix-yellow : sides of front oehraeeous, 
Jnna-Cifjured. narrow : frontal strijjc cinnamuu- 
hiweiledges fringed with black hairs, under 
^Naples- ycljjw or pale yellowish hair ; palpi dark 
toil'. Thorax: short bristles or spines in front 
uher. black, and arranged in a transverse row, 
longer hair or hri-ith s on dorsum > parse and yellowish in colour : fine hair on 
pleurae and pectus pale yellowish; hind border of seutelluin oehraeeous or tawny 
oehraeeous. Abdomen clothe 1 with pale yellowish hair, Wings : costa (at least 
in typical example I dipping below first longitudinal vein between a point 
approximately on a level with eonunencement of distal fourth of first basal cell 
and end of first longitudinal vein ; costa, except at base, bearing a single row of 
short bristles, arranged at more «»r less regular intervals : third longitudinal vein 
straight and much closer to second longitudinal vein and costa than in case of 
//. cape n sis. v. (Ilf., so that the submarginal cell is conspicuously narrower than in 
the species mentioned ; neither anterior transverse vein nor adjacent portions of 
veins infuscated. Holtons oehraeeous. leys front coxae, except at base, pale 
straw-yellow ; hair ami bristles for most part agreeing with ground-colour, two 
or three long bristles at tips of hind femora above, and short bristles at distal 
extremities of hind tibiae dark brown. 

XoitTiiKKV (Num'ii-EASTKUN*) Khodkma : Nawalia, 21.ix,l911. on haarte- 


hecste {Alcdaphus lichtcnstdui, Peters) (LI. Lloyd: presented to the British 
Museum by the Entomological Research Committee). 

The species described almvc cannot possibly be coufused with auy of its 
congeners previously known, and its discoverer is to be congratulated on having 
made so interesting an addition to the extremely limited number of recognised 
species of Ilipjxdwsca. 
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COLLECTION RECEIVED. 


of the Entomological RenlLrcli Committee are due to the following 


gentlemen Wio have kindly presented 
1st duly nnJjSO September 1912): — 

Dr. H Alexander: — 87 Culieidi 
town, Sierra Leone. 4 
Mr. T. d. Anderson : — 1-42 .-fl 
Diptera; from Nairobi 
Mr. jf. A. Ballou : — 13 Col/,1 
anil 9 larvae anil pupae . 1 
Mr. .lolm It. Bovell : — 12 

Tarsonemid mites ; from 1 * 
Mr. B. l$raud:—2 T" bunas ; f, 
I)r. G. 1). 11. UAenter:-. 

1 Hippoboseiil, llo other ' 
llvmenoptera ii^kVit, 4 i 
7 Coleoptera, 4 WVoptcnV 
pennia, 2 OdonaX'lO Ort 1 
4U Worms. 6 Levies, and .* 
Dr. (i. II. D. Chell^Jfc Tahani 
Diptera, from ^PHDhit. Bri 
Dr. C. L. Chevallier : — d Culicii 


collections of insects (received between 

(, and 22.7 Culieid larvae; from Free- 

ijidae, 67 Haemutopota , and 43 jjthcr 
Mi Fast Africa. i; 

11 (economic) bedonging to 2 splfeies, 
■Witish West Indies. ll 

m^ralMn and numerous Eriophyid lknd 


Mr. B. Brand 3 Tabumis ; I.Bplalindi, British Hast Africa. H 

Dr. G. I). II. C| Renter :--SCulicidae, 4 Tabanus, 1 Stomam/s, 
1 Hippoboseiil, l[o other 'Btera, 6 Dipterous pupae, a nnmberof 
llvmenoptera it^kVit, 4 < Jp-r llvmenoptera, a number of cocoons. 
7 Coleoptera, 4 ■“eoptcr.Hs larvae. 5 Coleopterous pupae, 2 Plam- 
pennin, 2 Odona^lO Oriwoptera, 8 Rhynchota, 11 Mallophaga, 
4U Worms. 6 Lcidies. and 4^ne Argulidae : from Uganda. 

Dr. (i. II. D. Chell Tahanidae. 6 (rlnssina, 7 Stamoxys, anil 76 other 
Diptera, from ^P^whit. British East Africa. 

Dr. C. I.. Chevallier : — tt Culieidae. 27 Tahanidae, 53 Glossina, 2 liippa- 
Inisru. 2 other Diptera, 4 Hymcnnptcra, 13 Moths, 1 Myrmeleonid, 
l Cicada, and 1 Scorpion ; from Juba River, British East 
Africa. 

Dr. Rolxirt Drummond 27 Tahanidae, 23 Glaxtiuii morsilaiis, 13 Audi- 
mcromyiti, 42 other Diptera, and 9 II ymenoptera ; from Zomba. 


Nyasalaud. 

Dr. II. Eyndhurst Duke: — 1 Tabanus, 13 Stonwxys, 1 Or nil boj/hilu ; 
from Mpnmo. Uganda. 

Dr. Merrier ( iambic 4 Culieidae, 12 Simoliidae, .3 Glossina /mlpalis, 
2 Stavnu'ys, 3 Audnnrromi/iu. 4 Cetouiidae. and 4 Coccidae : from 
Portuguese West Africa, 

Dr. E. II. Gmigh:— 3 Ephydridae, 18 other Diptera, 9 llvmenoptera, 
2 Cocoons and 3 Larvae : from Cairo. 

Mr. C. C. Gowdey: — 3 C/iryw/w, 1 Gtusma, 768 other Diptera, 
832 Hymenoptera, .3913 Coleoptera, 3 Lepidoptera. 7 Ephemeridae. 
841 Orthoptera, 18 Cimicidae, a number of Coccidae, 1643 other 
Rhynchota. 14 Anoplura. 47 Ticks, 2 Mites, 1 other Arachnid, 
1 Centipede, and 1 Mollusc, from Uganda. 

Mr. J. 0. W. Hope :— o Culieidae, 7 Coleoptera, 5 Ticks : from Marsaliit, 
British East Africa. 

Dr. A. Ingram :— 61 Culieidae. 3 CrratajaajoH, 2 Tahaun* srrrJrus, 
■ 9 Glutsiiia hmt/ipnlpi* : from the Gold Coast, 
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COLLECTIONS RECEIVED. 


Maj. H. Kolsall, R.A. : — 1 Tuba tits, 7 IlippoLoscidae, 

1 Tick, and fid Mites ; fromldiierra Leone. 

Mr. Harold II. King : — 7 Ly/term^a, 21 Phleitutomus, ill otraMj^iptcra, 
19 Siphonaptera, 77 llymenlptera, 1 Lepidopteron, 1 1 2 RrAcoptera, 
102 Rhynchota, and H ((thoptera ; from the A "'■M'lgyptian 
Sudan. 

Dr. J. McConaghy : — 24 Uidieidtl. fi Tahanidae, and 18 OlofMia palpalis ; 

from Sierra Leone. 1 f 

Dr. R. L. MeC'onnell : — fifi UnmnUpota, 3 (tfossiiia, 4 Aur/wifrumi/ut, 

2 Hippoboscidae. 7 other I 'w>,a, l! Siphonaptera, and 8.5 Ticks ; 

from Uganda. i K 

Dr. J. W . Scott Mae fie : — 41 if ^Rc. 2il.‘l Ttthanuf, 39 \d>t?matoptiin, 
1 .'>34 Glussiiiu, 3 .87 onwxi/tiw fl&ppnboscidau. 1584 other Diptera, a 
large number of Ants, itiicr Hymenoptera, 57 Colcoptera, 
84 Lepidoptera, 7 Planipeijjf J-4 Orthoptcra, Id Odonata, 1 Termite, 
4fi Rhvnchota, 2 Ticks, 1 Uhelifer : from Ilurin I’roviuee, 
Northern Nigeria. ftl; l 

Dr. Bernard Moiser : — Id Culirc?® , fit) (ilosmtm l*trhinoittr.< ; from North 
llornu. N. Nigeria. Mm 

Dr. .1. F,. S. Old: — 4 ColeopWra, 2 Si menoptera, 4 Orthoptcra, 


Dr. .1. F,. S. Old: — 4 Coleopwra, 2 H| menoptera, 4 Orthoptcra, 

3 Rhvnchota, 1 Termite. ltiifnllophatw2 Ticks, 5 other Araehidda. 
1 Centipede, and 3 tubes combining in* final Worms : from Nyasa- 
!and. 

Dr. G. J. Pirie : — 104 Culieidae, 7 7 ffurmutopota ,40 (J loss inn, 

5 Stomoxys, 11 Lyperosiu, ami 1 Aucfunrrotnyin ; from Zaria Province, 
Northern Nigeria. 

Dr. E. Powell : — 0 Ttifmnus, 3 other Diptera ; from Sierra Leone, 

Dr. W m. .L Radford : — 5 Culieidae, 9 Tubunns , 7 //unntito/Hifu y 5 (i loss inn, 

4 Stomoxys, 1 Auchmeromyin , 10 other Diptera. 5 llvmenoptera, 
1 Lepidopteron, 1 Orthopteron, 1 Tick, and 5 other Araehnida ; 
from British East Africa. 

Miss Muriel Robertson : — 03 Rhvnchota, and 1 Si mu Hum ; from Mputnn. 
Uganda. 


Rev. K. St. Aubyn Roger? : — 12 Ilueniatopofa, 4 other Diptera, 

2 Hymenoptera, 1 Lepidopteron, 102 Colcoptera, 10 Orthoptcra. 
10 Rhynchota ; from Rubai, British East Africa. 

Dr. »fas. »J. Simpson : — 14* Culicidae, and a large number of Cidieid 
larvae, 94 Tabnnn 13 Harmutopottt y 2 Chrysops, 378 ( l loss inn, 
20 Stomory 169 Simuliitm , 3 Aw- tuner omy in, 265 other Diptera, 
282 Hymenoptera, 565 Colcoptera, 1246 Lepidoptera, 5 Piauipennift, 
7 Trirhoptera, 196 Odonata, 220 Orthoptcra, 6 Coeeidac, 349 other 
Rhynchota, 40 fiornopterous larvae, 6 Siphonaptera, 170 Ticks, 

3 Mites,? other Araehnida, and a numlier of Tahanid Eggs; from 
Sierra Leone. 


Mr. F. J. T. Starrs : — 93 Talianidae, 6 G lostino, 9 Slomoxys, 1 Auc/t- 
meromyia , 14 other Diptera, and l Lepidopteron ; from Karonga, 
Nyasaland, 
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l^alc : — 41 Tabanidae, 
pijitera, 9 Colooptera, 1 M 
jhota, and 3 Arachnida ; 
IfVfrica. 

p. \V. Urich : — 7 Dipter; 
Of ; Colooptera. 7 Lepidopt 
I)r. f:. A. Wiggins 33 Cnlii 
Lepidoptora, 2 Orthopter 
Mr. F, C. Willoocks : — a Dip; 
Dr. K. S. Wise:— 155 MalF,' 
from llritish Guiana. i'i 
Dr. J V. Wood: -2(1 7 V,,,/, 1 


d Auchmeromyia, 1 Cordyhbia , 25 other 
!li, 6 Embiidac, 2 Orthoptera, 7 Rhyn- 
Irom Zambesi River, Portuguese East 

i land 10 pupa cases, 11 Hymcnoptera, 
ja, and 5 Rhynehota ; from Trinidad, 
[lac, 17 Hymcnoptera, 40 Coleoptera, 
and 29 Rhynehota ; from Uganda. 

■ and 1 3 Coleoptera ; from Cairo. | 
and .\nopbira,and 327 Siphona|i| :ra ; 


,1 44 GIoshiw : from Sierra Leon 




GENERA 


INDEX 


The numeral* in heavy t>/ 


! that the xpeciet to which they 
I figured. 


abnormality liaihoinmyia, 22 . 

„ Ochlerutatux, 17, 22. 

„ I’ranota mitt, 41. 

abystimca, Haemainpota, 28* '‘mil. 

A conthopims sciurimte, sun rail Xeolae A 
matopmut, 393. 

Acartamyia, synonym r>f Och, 

Acheiiostoma simpeoni, 1 62- 1 t 
Acracercopt bifawinta, 2<»7. 

Adansonia digitat/i, 234. 

Adertia oestroids*, 317, 31^.> 

w!umb rata, EriocmnfXJ. 

advent itiw. Baeviahpinug ruI . var., 212. 

Aedeomyia, corrected to Aid»i,yia, 24. 

Hjuamipenna (pan), synonym 
of Aednmyia ca'a*licta, 2 a. 

., ujuamiftennit, 25. 

Afdo nyia, characters of, 5 : p:oj>osed for 
Atdeomyia, 24 : key to 
larvae, 374. 
t , africam , 25. 

„ caUutirta, character* of. 25 : 

larva found in Gold Coast, 
75 : position of larva when 
feeding, 75, 76 ; in S. 
Nigeria. 164; description 
of larva, 378 , 379 . 

Aide*, 3, 4, 9, 13, 15, 27 : wrongly inter- 
preted, 34, 35. 

„ incoHipicmRUM, 34. 

„ malayi, 34. 

„ niger, referred to Ingram in. 44. 

„ uptamipe****, 25. 

Aedimarph**, synonym of OA5*r«>tofNs. 

(dboannukUm, synonym of 
0. opicaannuiatHs, 18. 


<iw»;pr« ulbohieniatuiiy synonyn lof 
0. irritant, 23. I 
.. punctithorar, synonym 
0. punchithoracit, 20 . 1 
.1 egaphagamyia, eyes of, 282. ^ 

,, pungent, 318 ; bannte in 
B.E.A., 284. 
uegi/ptium, I/yulomma , 185. 314. 316, 319, 
321. 

as gypt in.<y MiltUR, 213. 
aequieetofue, Xew>psylla , 316. 
aesliruhe. Dixa, 1, 49. 
aethiopiea. Diatom inenra, 317. 

(lethiopicuA, Clenopnylht * , 318. 

Dendromyia. 12. 
afrira , Sarcopkaga, 217. 
africana. Aedomyia, 25. 

„ Diceromyia. 24. 

.. Kivgia, 7. 

„ Mimomyia. 44. 

„ Stegomyid (see under Stegomyia) 

nfricantiR, DvUonia , 21. 

„ Linognathue, 159. 

M Mantontoides. larva of, 377, 378. 

,, Ochlerotaius, 17, 21. 22. 

„ Phlebotomuf minutu*, var.. 279, 

361 , 363-365. 

„ Stenosai (us, 21, 22. 

„ Taeniorhynchus, 6, 7, 21. 

ager, Cuter, 28, 30. 

„ rar. n. ethiopicu*. Cuter, 30 . 
A>«retomyia. synonym of Aedet, 35. 
afoot, Thamautrto&ra, 185. 
aiba , Uranoiaema, 38. 40, 321. 
(UbifaeciatM, OchUrotatw, 15. 
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aibimanus, Anaphele* (Xyssorhynchux), 
242, 251-267. 

albipalpus, TabamiSy 299, 320, 322. 
albipes, Anopheles, 247. 

„ Pyretophorus . 241, 242, 246-250. 
albirostn *•, Anopheles, 387-391. 
albiiarsit, Megaatltx, 37. 

Albi’ ia fatfigiatu, food-plant of Anaphe 
in' acta in the Congo, 271. 


271 ; rearing the’S^ 

272 ; treatment of 
272 -273 ; enemies of 

A napht Moloney i, 269. 

„ venata, 269. 

Andertonia, synonym of Ochler< 
Anglo- Egyptian Sudan, notes o 1 
in, 89-93 ; midges in, 101, 
D hlebutomu8 from, 360. 

■♦la, Calico ides graham H in, UK). 



alto bdominalh. Uranotaenia, 38, 4U. 41. 
3v . 

albc, nnulata , A nisocheleomyia, 38. 
alb’ nnulatus, Aedimorphus. 18. 

„ Cute r, 18. 

„ Ochlerotatus, 18. 

albj dra, Pangonia, 124. 
alP cephala, Polyleptiomyh , 21. 
aliocephalw <, Ochlerotatu *, 17, 21. 
albohirta , Haematopota, 317. 
albomarginala, StegomyUt, 9, 10, 12. 
albopunctata, Peedomyia, 9. 
albotaeniatus, Aedimorphus, 23. 
alboventralis , Ochlerotatus. 17, 21. 
albovlrgatus , Cultx, 383. 

Alcelaphus hchUnsteini, Hippobo^a on, 

417. 

alexandri, Cynometra, 271. 

filgeriensis, Anopheles, 245, 250. 

allua udi, Haematopota, 287, 290, 317, 320. 


I p 


ita, Pangonia, 124. 
tche.leoiriifia alboannulatn, ‘*8. 

Un copter a, 3fv^ 

„ nivipes, 38, 42. 

„ quadrimacnlata, syno- 

nym of A famotti aides 
mediolineala, 24. 

nettii, 7a^ orhynchus,2f>, 164, 175, 321. 
nulata, In baldia , 379, 383, note. 


„ Hi totaenia, 38, 39, 41-42, 164. 
nnuliorlB dex, 28, 30, 77, 184, 319 ; 
larva ott 1,382. 
annulirontrt Cul'r, 34. 



f»wii Into), key to African 
op., 241-250: bionomics 
i breediu* places in W. 
' .dies, 231 267 ; distribu- 
tion iu E. Tropical Africa, 
278, 313. 314, 316, 318, 319, 
321 ; cbaDges during growth 
of larvae of, 387 391; key 
to larvae of African spp., 
373-375. 


ambignella, Conchylis, 353, 354. 

„ Clysio, 344, 346, 350. 
amblychromus , Tabanui, 317. 

Amblyomma cohaerens , 323. 

„ gemma, 321. 

„ hebraeitm , 319. 

„ marmoreum, 314, 316, 321. 

„ miitalli, 1 85. 

„ pelersi, 314, 316, 318, 321, 

323. 

„ tholloni, 316, 323. 

r ariegatum, 157, 164, 314, 

316, 313,321,323. 

America, S., new PkUb*>tnma* from. 209 

210 . 

americanuA, Secator , 82. 

Anaphe in/raeta, abnndant in Uganda, 
269 ; description and life- his- 
tory, 269-271*; food plants of, 


aibimanus, 242 ; bionomics 
and breeding places in W. 
Indies, 251-267 ; pupa of, 
354 ; effect of rainfall on, 
263, 264. 
aibipes , 247. 

albirostru , changes during 
growth of larva, 387-391. 
algeriensii, 245, 250. 
amtennatus, 245, 250. 
arabiensis, synonym of A. 
costal is, 247. 

aidensis, 243, 247 ; larva, 374. 
argenteolobates, 242, 246. 
argyrotartis, bionomics and 
breeding places in W. Indies. 
261-267 ; effect of rainfall 
on, 263, 264. 

nureosquamiger, 243, 246. 
auslmi, 244, 250. 
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w a zriki, 249. 
barbirostris, larva, 390. 
bifurcatus, 250. 

!>runnipes } 243, 240. 
chaudoyei, 244, 249. 
chrislyi. 242, 240, 319. 
cinctus, 242, 245. 
c inert a, 319. 

cinereus, 244. 243. 249 : *,*. 
374. , > 

sUilit. 24, 242, 24.'4, 247,'V 
SIS, 310, 31H, SIS, • 
abundant in B. K. Ai' 1 
278 : larva. 374. 


costal is var. nir5i<t, 244. 
culicifacUs, 243, 244, 248. 
diitindus, 244. 2| 
flavicosta, 244, 2^f 
fuliginntus, 247 • 
funesUi, 314, 31 
321. 

fun fetus. 243. 244 
374. 


yraei/j*. synonv 

247. 

. hebes. synonym of .1. funeM us. 

248. 



hiepaniol't, 244, 249. 
impUra, 242. 
implesus, 243, 247, 321. 
impunctus, 244, 249. 
indica } 242. 

jar obi, 242, 245 ; larva. 374. 
(J/yromyia) jehaji, 249. 
karumri, larvae. 387. 
long i pal pit, 243, 248 ; in Xyaaa. 
314: in B.E.A.,319. 


IfuUotci, larvae, 387. 390. 
maculicxtUi, 242, 246. 

maaUipalpi*. 243. 247 : larva, 
374. 

maculipennis, 242, 245. 250 : 
lam, 374. 

marthaUu 244, 249. 314. 319, 
321. 

mattritiateus, 245, 246. 250, 313, 
314, 316, 319, 321 ; larva, 
374, 375. 


A nopht.ltJt mauritianu a, var. paladin, 250 : 
larva, 375. 

., mrus, synonym of A. costal in, 
247. 

„ minuta , unidentified, 245. 

„ multicolor, 244, 249. ^ 

„ natalemit, 243, 246, 247, 319 ; 
larva, 374. 

.. ni grans, larva, 387. 

nili, 243, 248. 
nurse i , 249. 

.. paUidopalpi, 242, 243, 24 1 
,, [xdudis, a variety of A. 

tianus , 250. 

.. pharoensi * , 21 2, 245, 246, 

321 ; larva, 374. 375. 
pitchfordi, 244, 249, 250. 
prefariewti*. 243, 247 ; la\a. 


rhodesitnsit , 244, 248, 3t9. 
rossi, 242 : larvae, 387, 390. 
ru fipes , 243, 246-247 : larva, 
374. 

sinensis, 242 ; larva, 387. 

Afuithii, 245, 250. 

sq uatn onus, 242, 245, 246, 319; 

larvae, 374, 375. 
var. amobli , larva 
of, 375. 
superpUlut. 244, 249. 
theilcri. 243, 247. 
fransvaalensis, 244, 248. 249, 
319. 

( }ft/:omyii) umbrota. synonym 
of A . nili, 248 ; io 8. Nigeria, 
162. 

timbrosus, 245, 248, 250 : larva. 
387. 390. 


„ (Xyssorhynch us) tratsoni. sy- 

nonym of .4. ru/ipe i, 246. 

.. (Pyretophorus) tpalst/nii, 246 : 

svnonvm (?) of A. nataUntis, 
247. 

„ uvllcomei, 243, 247. 

Anoplara, from African hosts, 393-397. 
aniens, Trinot'<n , 213. 
antcnnaivs, Anopheles, 245, 250. 

PkUbotomut, 362, 365, 366, 
anemotropic, 346. 

(udhropopkaga, Cordylobio, (see Cordp 
lobia). 
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antisepiicus, Chaoborus, 48. 

ApAis, possible chemical action on plant 
organs of, 352. 
apicalis, Culex, 33. 

apfcoamvuUtiuiy Ochlerotatu $, 15, 16, 18, 23. 
apicoatfentea, Kingia, 7. 

Stegomyia (see Stegomyia). 
apicoj 'uiata, Uranotaenia, 41-42. 

Apart) nma exornatum, 316, 323. 
appeij iculahu , Rhipicephalux , 314, 316, 
3lf 321,323. 


i/inix, Sarcaphaga, 82, 83, ‘S 
ite *, Taertiorhifwhu*, 25, 26, 11^' .1, 
21 . 

teni, Anopkelex, 244, 250. 

„ Glotsim (see G latsinu). ■ 
tenii , Ereltnopudilex, 47. ( 

trait*, BoopUilm , 316, 318. 3:' . 
l a y Haematopala, 317. 

Anaphtle*, 249. 
fc* 

f 


ORNRHAL l/>KX. 


Apoj ■mlex, synonym of Culm, 27. 
dyw 1 * rapax , louse parasitic on. 213 ; 

jEj idnophaga on, 214. 
aqui\ *, Culm, 381. 
aran intis, Anopheles, 247. 

Art! a goliath , parasitised by Ol/ersin in 
^yasa, 311. 

ardeae, Otfersia, 311, 317. 
ardensis, Anopheles, 243, 247. 374. 

Argag brumpii, 321. 
argcnteolobatus, Anopheles, 242, 245. 
argenteopunctata, Stegomyia , 21. 
argenteopunciatus, Culer , 5, note, 28, 31, 78. 

„ (khlerotntui, 16,20,21. 

argenteoventralis, Stegomyia, 9, 10, 12. 
argenltu s, Tabanus, 175. 
argyrotarsis , Anopheles, 251, 267. 
armatus, Rhipieephalus, 321. 

Armigtres , synonym of Stegomyia, 7. 
arnoldi , Cellia ; 245. 

Atcarif lumbricoides, ova found in 
Limotina, 82. 

Ashanti, new Tabanid* in. 113, 126-129, 
399, 405-408 ; new midge in. 107 ; 
tsetse and sleeping sickness in, 227-231. 
asperata , Mimosa, 219. 
a taenia tux, Culm, 28, 31. 

Alriehopogon, 107. 
atri maims, Tabanus (see Tabanus). 
Auchmeromyia, larva only attacks man, 
310. 

„ luteola. 171, 178, 216, 310. 

„ praegrandis, 217. 

ttulaeodi, Ifaemaiopinus, 314, 393. 

„ Scipio, 393. 

aureosquamiger, Anopheles, 243, 246. 
aureus. Staphylococcus pyogenes, .,81, 
84, 85. 


i keri , C> 
ilfouri, 

; nnerofti, 

^ iiankxineV. 


us coli commnni*, transmit Uni by 
Lim»xiiut punctipennis, K6. 
pnuligioAux, in experiments on 
Hies, 81, 84. 

„ pyoryanens, in experiments on 
fit , 85, note. 

tone mx, in experiments on 
.81,84. 
onopx, 26. 

■itaenia, 38. 41, 78, 164, 384. 
tone max, 325. 
i a meters of. 4. 

6, 34. 164. 170. 


i 


,, Mtb trait 

1.314. 

Barbados, new *miu* from. 325 328. 
hirhiroxtri*, Anopheles, 39* h 
bitrclayi, Tabanus (see Tabanus). 
Ratraehetlra rileyi , referred to Pyroderces, 
247 208 


Bathosomyia (see (fchlerotatus). 
herkeri, Pangonia, 320. 

Be m her capensis, preying on Ifolcorrria 
nnbilix, 282. 


beringeri , Uitemal»poU i, 412 414. 
besti, Tabanus, 163, 167, 178, 180. 182. 
biannulala, Reedomyia, 21, 22, 
biannulatus , Ochlerotaiux minutus, var., 22. 

Bibio, 346. 

hiclausa , Cadicera, 117. 

,, Pangonia, 117. 
bicolor, Chrytopt , 280-282 
„ Dorcaloemus, 125, 315. 
hicornis , Rhipiccntnr, 316. 
hicuipti, Degee riella, 212. 
bifasciata , Acrocercaps, 207. 
bi/urcatus, Anopheles, 250. 
iiyuttofw, Tabanus (see Tabanus). 
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ffitomoxyt, 317. 

Uranotaenia , 38-40, 321. 

[»/, Tabunm, 164, 168. 
kta, Uranotaenia , 42, 43. 

If/, Reedomyiu, 21, 22. 
biteria/wn, Menopon , 213. 
bisignabX Anopheles funestus, var., 249. 
bisulcutw i, Micraedesy 34. 
hituberculata , hotomn, 79, ami note/^. 
Bole. N. Terr.. Gold Coa< no;- 


mosq 

Botnbgi 




>8 at, 73-78. >V 

i, 346. 1 

Hornby x Mori, 273, 352. r 

Hoophilns australis , 3IG, 318, 323. 

„ decolorntus, 159, 162, 164. 

316, 318. 319, 321, 323. 

Bor! torus venal ki us, distinction of 
note. 

butrana, Polgchrosis . 347.’ 

Boycia, synonym of Mhm 
„ m i mom yia/orm is. . 

Systnrhynchti*. 215 j 
hrasilienm. XrnopsylUi. 16. 
bratsicae, Pieris. 349. 
brevipalpit. Gh'tsitvi 

T-'XorhynvhitW^ 3, 104, 314. 
310, 321, 375. 



320, 


Bridtlni mkrantUa. var. ferruyinca. 
favourite fool - plant of Anapbe it 
fracta , 271. 

British E. Africa, Culicidae in. 10. 18, 
20. 23, 24, 29, 31-33 ; notes on blood- 
sucking insects in. 275-312: list of 
blood sucking arthropods in, 319-321 : 
(i losu na anstrnt in. 355 ; new parasitic 
Acarid from. 369-371 : new Anoplura 
from. 393-397. 
b ronulme, St/jouiyia. II. 12. 


brucei, t'hryt»p«, 286. 

Cnlicoide*, 1 00, 321. 

„ Haema("p»Ui, 2*7, 291. 

„ T<ibamiu>, 293, 322. 

brumaUty f’AfifHoIo/od. 348. 
brttmpU, Argus, 321. 

„ Sugomyia, 9. 

Tain***, 322. 

bruttnesems, 291. 

brnttne**, !s< *)<•*, 316. 
brutmipesy Anopheles, 243. 246 

„ Stomoxye (wo Stomps ye). 


bubseqm , Pangonia, 283. 315. 
bufait , Haemutopinusy 316. 
Bulbul, Layard’s, 273. * 

bullatifroju. Haemalopota, 405-" 
burs'j, R/iipicephaluty 3 IP. 


rabnlla , Grabkamia, 20. 
c.abollus, Ochlerotatus, 16, 20. 

Caoiuiyia, synonym of OcklerotaU'i 
Cadicera bidausa, synonymy and | 
bution, 117. 
chrysopila, 117-118. 
chrysostigma, 119. 
distanti, sp. n.. 1 18-119. 
fiavicoma, sp. n., 121-122, 

., nigrescent, synonym of 
clausa, 117,315. 
nigrlcolor. synonym of Cl bi- 
clausa, 117. 

( tbscura , 120, 121. 315; trans- 
ferred from CorUoneura, 119. 
rubramarginata, 117. 
speciosa, sp. n., 120-121, 282. 
Calabar swelling, in S. Nigeria, 187. 
calcitrant, Shmoxys (see Stomoxys). 
coliginea. Gloss tint (see Glossina). 
caUginostus, Ochlrrvtaius, 17. 23, 164, 376. 
Calliphora vanttor/a. effect of beat on, 348. 


cal opus, Ctilex, 9. 

.. Stegomyia, 214. 
camdina, Hippvbotca, 320. 
cairtpcslri*, MoUiolla. 273. 
caw. C 'hryfops, 286. 
cxndidipcs, I 'ranoUicma, 39, 42. 
cams, Ctenocephahs (see Ctenocephalus). 
canafascialus, Tahtnut, 113, 120-131, 
291, 299, 320. 
capemie, Pemba, 282, 

.. Wpjwbosca, 31 1, 318. 

„ Lenles, 213. 

,, Rhipict phalaiy 314, 316, 318, 323. 

capitabi, Ceratitif, 216. 
capitis, Pedtcidus, 212, 318, 319, 323. 
carnif'e r, Metoecis, 274. 


castancus , Crralopagan, 106-108, 185, 214. 
Calageiomyia sencgalensis, synonym ol 
OMcro/afHf irriton*, 23. 
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catasticUi, Aedomyia, 25, 75,76, 164, 378, 
379. 

catidxluti, Liotheuin, 213. 

i 1 

Cellia, :*ynonym of Anopheles, 241,242, 
245. 

„ uirnotdi , synonym of .4 . squamosus, 

h 245. 

pharoensis, 242, 245. 

,J pretoriemis, synonym of A. sqm 
j mosus, 245. 

, pseadosquamusa, synonym of A . 
argenteolobatus, 245. 

squamosa, 245. 

, „ var. anioUli, 245. 

tananarivensU, synonym of .1. 
I squa mosus, 245. 

cciti .rionis, Chrysup*, 285, 287. 

CAatitis capitatu, in Mozambique, larva 
causing intestinal myiasis, 216. 
rubicora, 216. 

Ceratophyllus in/estus, 318. 

numae, 213. 

Ceralopogon sp.. in S. Rhodesia. 214 ; a 
pest in Zanzibar, 278. 

**■% castaneas, 185 ; in Transvaal. 

214 : identification dubi- 
ous, 214. note : belongs to 
sub. g. Ford pom y ia, 106 ; 
description supplemental. 
HW> - 107 ; a prolwlile 
sucker of vertebrate 
blood. IU7-108. 

.. incompti/eminibus. sp. n.. 

107. 

„ inornalipermis, sp. u.. Iu7- 

108. 

■■*rutopo</»nei. Chaob-yrus, 48. 
Ueraiopogoiduae. 99-108. 

CeropUute* egharunt, attracts Tabanids. 
224. 

Cera, Lipopte.ua . 218. 

dhaeinmyio, probably related U> Fret mu 
and analogous to LeicaAena. 


’huaborus leraiopoyones, 48 

„ pallidipet, 48, 49. 

„ pallidas, 48. 

„ queenslandensis, 48. 

•hauduyei, Anopheles, 244, 249. 1 
j Chcinuitobiu brumata, effect on ;old on, 
j 348. ' 

* L licuti, Halcyon, 213. ^ 

'•», XenopsylUt, 163, 213, 322. 
^rupsyllu pvtis, 316. 

? nomidae, 99-108. 
f >pygn, Ckrysomyia, 217. 

* ;hylis ambiguella, 353, 354. 
ristya, synonym of Anopheles, 24 1-243, 
247. 

„ iw^fera, 242, 243, 247. 
islyi, Aiti\ eles, 242, 246, 319. 
ivysifC-H-ruAj} up re us, feeds on Anaphe 

tufrU' 

ntheri, synonym of Taemo- 
" rhyruhus Jiucopennatus, 

: 26. 

rased, synonym of T. 
uuntes, 25. 

Iculipennts, synonym of 
K T. unnetti, 26. 

chrt/H-njasUr, Fretmojnxlites. 46, 47, 48, 
316, 321, 385. 

chrysvy-nta, Mansoma, 26. 
t.hrysvnyai chloropyya, 217. 

marginalis, 217. 
puUyria, 217. 

chrysopda, Caeliccra, 117-118. 

„ Pangonia, 117, 118. 

Chryt ops t habits, 280-282 ; eyes of, 282. 

,, btcolor, 317. 

bructi, common in Uganda, 28G 
cana . colour of eyes, 286. 
centunonis, colour of eyes, 285, 
287 ; common in forests of 
Uganda, 287. 
ciliaris, 320. 


Chaleididae, parasitising Sarccphaya, 87, 

88 . 

Cbaoborinae, 48-49. 

Chaoborut, synonyms of, 18 ; D'ua > 
groujied with, 49. { 

'uitistpLcus, *48. 


dimidiata, 158, 167, mile, 168, 
and note, 182 ; C. silaeea a 
colour var. of, 168. 
tli$tmctii>enw*, eyes of, 285 ; 
common in Uganda and 
B.E.A., 286 ; both sexes ob- 
tained, 216, note ; 316, 320. 
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forest haunts in 
Uganda and BE. A., 285. 

usca, is the male of C. sUgma- 
licalis, 215. 

„ juscipermis, near Lake Nyasa. 

I male not known, 286 ; 313. 

.. V/nyicornis, 215 ; wide distribu- 

i tion in B. Tropical Africa, , 
1 285-286 ; 161, 162, 164, V 
318. .% 

.* magnified i, 286, 317. »• ^ 

■i var. inornate , 31 

„ nilacta , a colour var. of C. tt »: 
tlLot'i, 158, note ; 161 -i. 
168,175-178,180-183. 

stuuatiailis, 215, and nut*, 
loelitnanii, 286 . 
chrysostignui, Cudtcera, llpj 
chrysorrhoca, Purtheiia, .'145 
Ch rysops, 320. 

CVwmx UdtUariux, rare in ■mumijiie 
211 : distribution ^Traiihvaa 
and Rhodesia, 211. 112, u-lr. 
ratundtitu*, 1*5 ; dia’ 211 
212, «»fe:3J4. 3>- 
cinrtu*. Ailoph/le*, 212. 24 
c'/uerat, Attuphfks. 310. 

., CuIiciHtyla, 1383. 
tint reus, AttophrU#, 241. 24*. 240. 374. 
eircuihgutUltu*, Drruaic*nt«r, 323. 




cuhuere/u, Amblyuiwna, 323. 
noli communis, Bacillus , 86. 

I* ColleuUla, 79-80. 

Colpocephaluin foreseen # , 162. 

,i scmicinctum. 162. 


columbae , Lipeuru s, 213. 
coiiuUa. Pangonia, 113, 12*2-124, 283| 
combust ns, Tabanus, 180, 182. 
compuclwi, Durcaloemm, 283, 313. 
C'-mpletiva , Etorleptiomyia , 24. 
cuncinna , Rhinomyza, 285, 31 5. 
coudei , Eretmop/nlites , 47, and note, 
conjusui, J tysosquamus, 23. 

Conge, Portuguese, Taeniorhynchus 
talus in, 26. 

coni for mis, Tabanus, 232, 313, 

317. 

onjuncta, Pangoniu , 124. 

OHMd/i, Era /‘(/taenia, 38-40. 

,'onopomyia , synonym of J fimomyia, 35. 
oi/radti, Toxorhynchita . 3. 
ww/w7ii f Culex, 28-30, 164, 321. 
amspiruu#, Tubanw, 320. 

Copaifera m»pani, 233, 234. 
cope/mtni, Ilaernatof/ota , 287, 280. 

Tabam/#, 313, 315. 

Copt opt fuii'i i, injurious to trees in S. 
Nigeria, 170. 


I 


cm’ttmfatfarrtf, Ingramia, 44. 

CUtd‘«ru, reduction of period of rest. 
350. 

cluritibialit, Tabanus, 2*37, 21*8, 313, 315. 
Climate and Rainfall in S. Nigeria. 145- 
155. 

cl t mux, Tncbochftes, 163. 

L'lytiu (Vunchylin) umhii/nelln. tropism* 
of, 344. 346, 347. 350. 

Cobus defujuui. parasitised by JI/jgmboKV 
hirrtUa, 31 1. 

ell iptipry jhii ns, parasitised by //. 

hirenfa , var. meacei, 311. 
runb’Hi, parasitised by U. hirsute, 
var. mates, 31 1 , 

Cuer/dta, Cni*“tar*ia pdlid^cepknlu, var.. 

41. 

<■ tmnUeocephuba, CruHotiunia. 38. 41, 164. 

321. 

cvgmtu^ Parhaemutopota, 317, 318. 


t'o/juiUettidia. synonym of Tacniorkyn- 
chut. 25. 

cordtgtra. Hucmatoj/ota, 180. 

Cordylobia , on breast of a European in 
S. Nigeria, 170 ; attaints man 
in larval state, 310. 
anthrnpophaga, 178, 217, 313, 
315,317,318, 322. 
pratgrandit , 310. 

Corelhru. synonym of Chaobortu, 48. 
cor/aceuf. Rhipicephalus, 316. 

Corizoneura obteura, 1 19. 

CosUdis, A nophdtt (set Anopheles). 

„ Myzomyiu (see J fyzomyia). 

Pyrct< >ph • tras, 2 4 1 , 242. 

. reiglUmi, Leiogmlkus. 369-371. 
errbeur, ChUx. 31. 
crelintu, Cuiex, 31. 

crutdiw, TaemvrhyHchks, 26, 184. 319. 




m cretinuA, only a pale ('. Upulifor- 
mi$, 31. 

„ decent. 29. 32, 162-164, l?o, 178. 
214,319,321 : la^va. 381. \ 

d idler t. 32. 
dwimUis, larva. 383. 

tluU'.ni, 28. 31, 162-164, 175, 177, j 
178. 314, 319, 321 ; larvae, 32 
77, 379, 383. 

faligant, male palpi of, 32 ; 
common in Mozambique, 214 ; 
a synonym of (J. qmunuffn*ria- 
htt, 381, ««/<■, 

., flaru*' 20. 

fmfjihs, synonym of Cult cuttnym 
nebuhia. 34. « 


n pdiferu*. 29, 33. 

„ pipiem. 29, 32 ; larva, 381, 383, 
note. 

„ var. italluiocepkalus, 23. 

„ ,, var. r ombaentit, 313, 314, 

316,319, 321. 

pruma , 29, 33, 162, 164 ; larva, 
381. 

., jojgm'fu*. 28, 32. 

qttnuujtlola*, 28, 29, 164, 314, 321 ; 
larva anrl pupa, 77, 381, 383. 

quiwpief <i*cia(its, 32 ; larva, 381. 

„ rima, 29, 164, 170, 181, 319, 321. 

„ rubinuUu, 29. 
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2Wr ir’te.mus^ 29, 214, 319. 
rv jen/i, 29. 

L/mo/u, 29, 33, 319. 

Ltf/ia/wi*, 28 : male palpi, 34. 

1 hri, 32, 314, 319. 
lasW, 28, 31, 164, 170, 214 
^ri, synonym of C.tipidiforr, 

Jl. 214. 

gripe*, 5, 28, 78, 214, 313.. 

318, 319, 321. 
var. fuaca, larva prey 
stegomyia faeciata, ( ^ 

„ var. /tutu*, 5. 162- ,• 
175, 177, 178;' larva, . : , 
tipuliformia , 28, 31, 214. * 


fi, 184,21 •• 
,373, 381.' 


„ iMnneattleiviiM { = Ochlrmtut. 
lur rnilun). 
uiiivitlijtu*, 28, 31 
313, 314, 319 : lai 
xltneri, 28, 31. 

:•/ mluieuxi *. 29, 162. ■ a i 
CuImuLi (see Ochlernbitun) 

CulicelUi (see ( [khlcrulaiu *). 

Culkelsa («ee Oehlernfaiu *' I 

,, fryen x syiionyii. 

nigtrienni*, 'Jo.'qffy 

Culicidae. synopsis of. 1-53 : in S. Terr.. 
Gold Coast, 73-78: in E. Tropica! 
Africa, 278, 313. 314, 316,318. 319. 321 : 
in Mozambique. 214: larvae. 373. & 


CHlkfiwiei, Anophclft. 243. 244. 248. 
Cnlicinw. 1, 373. 


Culicini, 3, 

Culiciiimt/iti, 6. 33. 31 : larva. 373. 379. 
383. 

., mined, a var. of (.*. nebula*!, 

383. 

„ freetamtewii*. a var. of C 
nebftl»w< 383. 

,, imifiuihi, 33. 

,, HfbuioMi, in the Philippines. 

34 : 74, 78, 160, 162-164. 
170, 171, 175, 177. 178. 
181. 321 ; larva variable. 
380, 383. 

('tUiouilrt brucci s characters of, 1 00. 321. 


litrtitU'hfXHHir, sp. 0.. 100 : 

character* and distribution. 
101, 102, 185. 321. 


CulicuUleg f/ralmmii, 160, 170, 178, 182 : 

distribution and habits, 99, 
100 ; a pest in Semlill valley, 
278. 

luibereri, synonym of g. gra- 
ha mii , 99. 

.. klntj’t, sp. from 
Hills, 104-105, 

„ in if mi. distribution and c;f 

ters, 100, 101, 185, 3H 
ueavei, sp. n., distribntiol 
characters, 102, 103, 32| 
nebulize i, 105. 

., sp., troublesome in S. N ] 
during rains, 177. 

)(Jnli-<cl‘i t synonym of Theobaldia , 27,^1. 
i'M/jtu/jouf, IJvdgesia, 35. 
cuuuiunxl . Ochlerotatus, 5, 17, 21, 24, 1 
319. 321. 

'•upnu-g. Chrynococcyx, 273. 

(Jijii'ii/tfii'M ulezandri, food - plant of 
A HU j the infrucid, 271. 
eyptnfm*. Ilodyenia. 35. 


(huHiuvium, St mult am. 182. 315, 319. 
Damdsia. synonym of OchUroiatut. 14, 

18 . 

Datyitiyid. synonym of Ingramia , 43. 
fwtett. 43. 44. 

dareyi, Hannat'tftoid, 399. 408-410. 
decern, Culex (see Culex). 

< lecipienn , Siltiu*. 115-117. 
deed onia*, Bifiphihtn (see Boophilus). 
decora. HaemUoppla (see Heiematopola ). 
defiUMiy Cobug. 311. 

Deye.erieUu bleu spin, 212. 

riUoUi. 212 . 

Dciidroruyiti , 46. 

., affinie, 12. 

denshami, Hacvuilopota s 287, 2S8. 

Ta battue (see Tabatun). 
dentalne. OcMo-olntue, 17. 23. 32, 319. 
De/irerntrio goeeypiclld (see (Jefecbia). 
DcrmulophUue net cans, 157, 163, 164, 

178, 213.315,317. 

Dermucettlor circumgtiUalu*, 323. 

.. rhinocemtit r, 316, 321, 323. 
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Oemoidya, Ajnonym of Stegumyia, 7, 8, 
. 46. 

.,j» obturbans , 7, 12. 

Development and life of insects, influence 
of J ;tenial and internal factors on, 

^4 *51* 

Diatmineura aethiopiea, 317. 

distincta, 317, 320. 
hastata, sp. n., 399, 403-404. 
liaeatithorax, sp. u., 399- 
401, 403. 

IxiUidipeniux, 2l8. 

penetrability sp. n., 399-403. 
(Paitgunia) rondanii , 404. 

. „ sp., 283. 

Dil rottiyia africana , synonym of J/u/i- 
4 nioides, 24. 
dilieriy Cult sr, 32. 
dfatata, Adantonia , 234. 
dimidiata, Ckrysops (see Ckrysops). 
ditj uttetus, Tabanus, 313. 

dispar, T rich ocephal us, 82 . 

dissimilis, Culex, 383. 
distanti, Cadicera, 118-119. 
distincta, Diatomineura, 317, 320. 

„ Uaematopota, 287, 290. 
disUncUpetaut, Chrysops, 215. 285. 286, 
315, 320. 

„ Culicoides, 100-102, 185, 
321. 

dirimrfu*, Anopheles, 244, 250. 

Tabanus, 295, 313, 315, 317. 
dituen talus, Tabanus (see Tabanus). 
dirertus, Tabanus , 297, 313, 315, 317. 
dimsapex. Hasmaiopata, 313. 

Dim, referred to Cnlicidae, 1, 49. 

„ aestivalis, 49. 

,, macula to, 49 . 

Diiinae, 49. 

domtstiea , Mu&ca, 81, 85, and note, 87. 217. 
domesticus , Ochierotalus, 16, 20, 164, 175, 
181,321,376. 

Dorcalotmus bicolor, 125, 315. 

„ compaclus, and var. imtrulis, 

218, 313 ; habits, 283. 

„ fodiens, 126. 

„ alvtrhtcki, sp. a., 113, 123? 

124-126, 343. 




Dorcaloemus woosmiini, 126, 15 

„ sp. n., in N.E, Rbofc^ *83. 
dorsalis , Ochlerolatus, 7, 5, 16. Bj / 
Drosophila melanogaster, bree<M7; places 
of, 82, 83 ; imago of, 82 ; cm jriments 
on, 86. W 

dubia , Quasistegcmyia, 12. J 

„ Stegomyiu, 10, 12. I 

'*cqi, Phlebotomise, 185, 366-367. 

, Olfersia, 322. 
i mentis, Grabhamia, 214.* 

I „ Ochlerotatus, 16, W.*, 319. 

mi, Culex (see Culex). 

Mania, synonym of Ochlerotatus , 14,21. 

„ tarmhs, 21 . 

•x, Rhipnp t $}ulusy 323. 


lariat faj^ 2t>5. 

hi, 207. 

East AfB Protectorate, new St ygt ro- 
oty at frK i, 97-98 ; uew midge from, 
106 ; uetf lalianida from. 113, 122-124, 
129-’M 0-335. 

Eccule 

Echestfi' ' adoxusy on an owl, 218 : 

''common on Tragelaphine 
antelopes, 311. 
fxireijMilpiSy 317. 
sepiaceuSy 32U. 

Eihiihi’ -phaga gall mac f a, 158, 314, 315. 

317, 320 : distribution and 
hosts, 213-214. 

Iarina , on wild pig, 8. 
Rbudesin, 214 ; 316, 320, 
322. 

rchmulus, Haeinaloptnus, 393. 
rgbarum, Ceroplatics, 224. 

Elephantiasis, in 8. Nigeria, 187. 
elliptiprymnus, Cobus , 311. 
ellobius, Ctenoptylla, 320, 322. 
elongate, Pangonia , 283, 317, 32d. 
Entomobryidae. 79. 
eyui, Gastrophdu*, 218. 

Eretmopoditee, proposal for Erettnnpo- 
dite*, 46 : table of spp., 
46-47 ; sp. in Mozam 
biqae, 214 ; key to 
lame, 373, 384, 385. 
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Krif Jm aw Uenii, synonym of E. ® ■ 
quiuquevillatut, 47. ® 

vhrywgtuter, 46, 316, 321 ; ■) 
larva and pupa of, 47, 1; 
385; specimens recorded I 
a* E. quinqueviltatus , | 
48. 1 

cundei, may be E. qmn- ft 
quevittotun, 47, and nut^ J 
grahami, 47. . V 

inornalia, 47, 163, A 
larva, 385. \ v 

, leucoyu t, 47, 178 ; ^ j* ■ 

posed for E. letter .• 1 

48. 1 

„ ntelanupotu, synonym o' ‘4 t 
E. inot‘natu$ t 47. * ' 

oetli/x)diiH, : pro’ 

posed for . ' 

,, 4 6, 47. V 

and note, 48, 162 316. jf 

Eriucantfia iuiurnbniia x \nr\Ae 1 ’•Xotropic. 1 
345, 354. ft 

Eriogait/r lanestris, spinning 'JL 349. & 

EtiorUphomyia, synonym of 

EtitriUpidf/niyui, svnonvni » . ■ M'lirfw, 

■u. « 

Etnrlejttiamyia, svnunym of Man*i mivuitt, ! 

24. i 


fanclolatus , Tueitiorhynchus, 25. 
fwicipalpitf , (JckUrotatua, 8, 16, 10VU6. 
fuHtigkiUx, Albizzia, 271. -1 

futigwu, Cvlez, 32, 214, 381, note. 1 
felir, Ctoiocephalw, 213, 316, 322. ,1 
b'dtinella pallidopalpi , referred to.Kwo- 
pheles, 242, 243, 248. I 

ferrugin&i, Bridelia vucranthu, var., '*1. 
Ficalbia tnurwita, 42. w 

Eiidayki, synonym of Ochlcrotaltu, 1 mI5. 

ptjictfia, claws of $ not ail vie, 

1 15. I 

fUivtirCats, Culp'/cephalum, 162. J 

dacicnma, Cadicera, sp. n. t 121-122, 3i|. 
tiavicwla, Anopheles, 244, 250. 
fin cun, Culez, 26. 

Mien*. Dnrcalotnm 1 , 126. 

Bdngnniu, 315. 
forficuin, LinugnathxiH, 3 1 6. 
fvriunsuisy Cryplujs (Oneilella), 273, 274. 
fratjtll *, Culez, 34. 
frusen. Chrysc»u<jps. 25. 

Ktugia, 7. 

Xtegvmyki, 8, 11, 321. 
featennu. Tabanus (see Tuba/tus). 
freel-nciiengi*, Culirmnyi<t, 383. 
fryer 1 , Cvltcelsa, 20. 


„ coinpUtiw, an Ingram id, 24. 

„ medinhrteala, 24. 

,, medi»punctuki, 24. 

Eutlemit, 354. 

Eumelanomyia , characters of, 6, 34. 

„ imcoH#pii-wiM, 34. 
eu rytlirnut, Haematoptnu*, 212, 316, 318. 
323. 

ertrUi, Rhipicephalu*, 314, 318. 310. 321, 
323. 

fjpn'nutum, Apnnvimna. 316, 323. 

fab m, Earuit, 205. 
falcnlut, Bhipic4phalu4, 316, 321. 323, 
foliar, Siltiut, sp. a., 113-117, 284. 
faicuUa, ItoloiM, sp. n., 80. 

Steyowyia (see Kfc 0 o*yi«i). 
ftmu Uue, Hemkkrvmif, 177. 

Tabanut (see Tabanu*). 


fuligtnntM, Anopheles, 247, 387. 
fulra, Haemotop<-ta, 414. 

| ,, Uippnbvscu. sp. n.. 417. 

| fulvuhnraz. Johatutgemello, sp, n., 105— 
j 106. 278. 

! /unefcm. C hrysops. 285. 

: funesia. Anopheles, 313. 314, 316, 319, 321. 
| ,. Myzornym (see Mytomyia). 

! var. Ifyaomyia, 248. 

1 fane *lus. Anopheles, 243, 244, 248, 374. 
var. hisignaio , 249. 
subumbrom, 249. 

fartiva, Haemainpola. 216, 313, 315. 320. 
/uwi, Hozmahipola, sp. n., 334-335, 290. 
fu4ca, Chrywpt, 215. 

„ Coptop*, 179. 

GWex ti gripes, var., 192. 

„ Dasyrnyw, 43, 44. 

„ Glomua (see Glomna). 

„ UatmaPjpota, 287, 289, 335. 
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hmca,iMimomyia, 44. 
fugciimnitt, Chrysopg, 286, 313. 
fusck es, Glomnuy 55-59, 355. 
h Tabanus , 216, 299, 322. 

Mfcuri#, Glomna, 189, 355, 358* 359. 

•cttnaius, Taeniorhynehut, 26, 316. 
B, 319, 321. 

F tuty Proto inelawcoHivtt, 33. 

Culrx iigripes, var., 162-164. 175. 
177, 178. 

T r ich or h ynchu*, 33. 


i» nbiense, Trypanountna, 59. 

(I ustropucha neiixtria, stereotropic. 346. 
uiafropAiVu* equi, 218. 

SbeleiittnAiz, Hotcardina, 27. 

/ ,, Stcgomyia, 13. 

Xsfeitonomyia, synonym of 'khUrotatus, 14 
Gelcchia gossypiella, bred from cot to 
bolls, 203-206 ; imago <4 , 204 
„ malnella, 206. 
gemma, A mblyomma, 321. 
geniculatus, Cuitx, 33. 
genurostrii, Malaya , 45. 
geometrica , Cranotaenia, 38. 

German E. Africa, new Talianids from. 
113, 120-121, 399. 414-416; notes on 
blood-socking insects in, 275-312 ; list 
of blood-sucking arthropod* in. 316- 
318. 

ycrttaeckcri, Mi mo pacha, 269. 
gigaM, Goniocotes , 213. 

Giletia. synonym of O'ltUrotaiut. 14. 
glomerattm, Mkrog>i$Ur, 349. 

Glouina, distribution in 8. Nigeria. 187 
191 ; in Muri province. N 
Nigeria, 219-221 : W. Ashanti, 
notes and prophylactics. 227 
231 ; larvae and pupae not 
destroyed by ants. 237 : in 
E. Tropical Africa, 299- 3U9, 
313, 315, 317, 320, 322. 
a ugUtii, wide distribution in 
B.E.A., 306 ; requires dense 
forest and mode cate humidity, 
309; may lie in O.L.A., 317, 
note ; iharacteristiis of, 355 
360 ; mak armature, 967. 
hi taiHtlpHt, 189, 313, 315, 317 ; 
in Mozambique and Zambesia. 
218 ; increasing in B.E.A., 306, 


in relation to tr^ai ■ buns, 

308 ; crepuscular urnal, 

309 : requires mr /fcr a te 
humidity find hea'Kl fer, 309 ; 
haunts in B.E.A. J\<A 

(ibttoiaa caliyinM, confined mf mangrove 
belt in S. Nigeriif d45 ; occur- 
rence in 8. Nigel-, 158, 161, 
168. 170. 182. 18r 

., nuca, in S, Nigeria, 163, 164, 
178. 180, 183, 189. 190, 191 : 
prevalent in \V. Ashanti, 227 : 
in Uganda, 309 - require# great 
humidity but L high tem 
j>eralurt\ 309 j'Trepnscular or 
nocturnal, 309 ; 355. 

futcijtriy occurrence and habits 
in Uganda. 55 59 ; a local form 
,'f Western <1. palp< ill*, 59, 
.55: a sleeping sickness carrier, 
*. 59. 

Kiji!ruri* h 189; ^armatureof 
355. 358, 359. 

■nytp'ilpit, in deciduous forests 
of S. Nigeria, 145 ; occurrence 
in S. Nigeria, 159, 162.164,167, 
«<>(', 168. 172, 188, 190, 191 : 

‘ n W. Ashanti. 227, 230 : a 
‘stern *p.. 305 : 357. 

, psim is, 1*9. 322 : a de#ert 
*V- 30«, iM* note. : crepuscular 
<»r nocturnal, 3u9 ; armature 
of, 355, 356, 359. 360. 
rn"l"',>rn„ t . 185. 189. 

.. rr, o.-it<in-\ 69, 138, 230. 357 ; 
distribution in Mongulla Pro- 
vince. *9 93 ; N. Rhodesia, 
notes on. 95-96 : temperature 
m relation to. 95 ; duration of 
pitjwl |*eri«Kl of, 95 ; dissection 
of salivary glands of, 95, 06 ; 
group of. in S. Nigeria, 188, 
11H I, 191 ; in Mozambique, 
218 ; habits and haunts in 
N.Nigcria. 219,221 ; in relation 
to sleeping sickness in Luangwa 
Valley. 233 239 ; larvae and 
pupae not destroyed by ants, 
237 : pupation jwnod at various 
temperatures, 237, 239 ; habits 
and distribution in E. Tropical 
Africa. 299 305 ; moat active 
in dry atmosphere. 309. 

.. tug>'<Ju*ra , 161, 189. 

.. f /all icc ra, in K. Nigeria, 168, 1 8« ; 

in W. Ashanti, 227. 
puUidipf*. 313, 315, 317, 320, 
322 ; in Zambesia, 218 ; in E. 
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SWpical Africa, 300, 304-305, 
■J8 ; require* moderate 
timidity and little cover, 309 : 
fiUntH and habits in B.E.A., 
v* 358, 

Glouim 55-50, 138, 235 note, 

275 ; vesica of, 56 : ex- 
Arimenfcs and olMervations on, 

• : bionomics of, 68-71 : 

ii pue uce of colour on, 71 -724s 
nr Mongulla Province, 89 9** 
enemies of, 90 ; lowering vh J 
perature, effect on. 02 C * 
rr^ng temperature, effect 

: feeding and digesti> \ 
of, 08 71 : size amt colour •; 
mangrove thickets of, 145; n‘ 
S. Nigeria, 158. 161 163, 107. 
audmdr, 166 175,177 182,190. 
lyi ; in N. Niger 
prevalent in W. . 

2*1; m B. Tr * 

299, 3iw. 302. 30 r 
requires great hur 
high tenijieraLiire. 

a var. of. 3 : 
in. 167.’ 

191. 

„ (nbaiti/nrmlf, in. lRr 

harpes of. 359. - 

.. lachinoidet, in < 

Nigeria, 145, 19", 

191 ; habits and HaWt-s in N. 
Nigeria. 195 202 : clearing 
experiment with. 201-202; 
associated with 
a* iterate, 219 ; common in Muri 
province. X. Nigeria. 221 : 317. 
and if«tt , 355. 

Gold Coast. Culicidae in. 9. 20 23, 25. 
29-32, 34 37, 4*), 41, 43. 44. 48 : 
(r/«iui/M jMiljmlt.* area in, 57 ; new 
Tal >an ids from. 113, 131 133. 399. 
412 414 ; new nun from. 

365-366. 



goliath, .1 rdr a, 311. 

Goiiorotfs ififfti*, 213 
„ h<>i> Rafter, 213. 

,, * hjlifer. 213. 

i/otoj/fiifUa, tfflechia, 203 206. 

/’yredcnr*, 206. 

,, St-ignuttaphora, 206-208. 
(fdughii. Culex, 32. 
g> <f Pr/ri/i, TeUmamtt, 273. 

GrabS at), in, not a synonym of f'ulex, 27. 

rabaUa, referral to <kh 

leraUituf, 20 . 


Irabhamia durbanenti*, referred t4 Oeh- 
Ip.r'tiatux, 214. 
jrurMifi, Anophelet, 247. 

7 rahnmi. Culex (see Culex). 

,. Erebnopodites, 47. 

„ Haematopota y 399, 405-409.' 

Suhpangonia, 113, 127-128. 

I 'jrahuntti , Culicoides (see Ctdtcoidu ). 
gnindidieri, Culex, 26. 
grand'noi/tuux, Tabanwt, 294. 
grnutii, Uoicardina , 13. 
jratnif Tul/nnun (sec Tabanut). 
Uriivoti.Subjxingonia, 127-129, 159. 18l 
miteicollif, SiiiiUliuniy 215. 
mirdteria, synonym of Ochlerotatu *, 14 
1 f/o rtf. Culex (see Culex). 

I iymnomelojvi, synonym of Stegomyia , 
mediorittata, 7. 
iterliueata, 7. 


' 


j 

j 


! 

i 


ibereri. Culie<>id<e. 99. 

//<u’riia7<'(7u« < 12-13. 

Ilnemaphyioih* hoodi. 316, 323. 

kachi, 157. 158, 163, 171, 
178, 314, 316, 318, 319, 
321, 323. 

}hi rmata, 185, 321. 
Haematopinidae, 212. 

!fa*maiophnit nulacodi, 314 ; type of 
n. gen. Scipio, 393. 

.. bufali, 316. 

echinatufi, iuclnded in Neo- 
ha^matopinui, 393, 
rurtfxtfrnuAy common on 
cattle in Mozambique, 
212; 316, 318, 323. 
latuf, 314. 316, 323. 

]>erixt ictus, 3lG, 323. 
phaxochaeri, 318, 323. 
Kiuropteri^ 393. 

„ tuti, from pigs in Motam- 

bique, 212. 

. var. adventitias, 

common on pigs 
in Mozambique, 
212 . 

tuberrulatus.from buffaloe 
imported from Timor, 
212 . 
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<imtt eiftdi on cattle in Trans- 
212, 323. 

'■opota, several broods in a year, 
279; habits of, 280 
282 ; Asilids prey on, 
282 ; distribution in E. 
Tropical Africa, 287-291 : 
eyes of, 288. 

abytsinica, 289, 315, 317, 
320, 322. 
nlbohirla, 317. 
atluaudi, haunts of, 287 ; 
abundant in forests of 
E. Africa, 290 ; 317,320. 
undo, 317. 

beringeri, sp. a.. 399, 412| 
413,414. ’ 

brucei. haunts of, 287, 291. 
32*2. 


GEN1RAL B-4DBX 

f ' 


Haematopota 



imbrium , 317^ 
inomata, haunfl 
290 ; 322 ; 4 
9 , 338. 

insatiability 31 ?1 
inxidiatrix, 28 1 

320. 

longa , 216, 3151 
nuiclaus, 218, lf»0, 313, 315, 
317, 320, 32'/. 
maculiplena, 317. 
n lale.fica, 315 * 
matte yi, 289,'Wf.A 
Heart i, sp. n., 336-338 ; 
local abundance in 
Uganda, 291 ; 322. 
nigrescent, synonym of //. 

hirtu 335 


brunnttren*, in Uganda and 
B.E.A., 291, 3*20. 32*2. 

bullati/rant, rejection of 
genus Austenia proposal 
for. 405, note ; 40&-409. 
Copemani, hannts of. 287, 
289: 313. 
osrdigera, 180. 
crudelit, sp. n„ 399. 414. 

415 , 416. 
cnienta, 416. 

daveyi, sp. n., 399. 408- 
410. 


tireipes, 218. 
nocent, 315. 

norira, *216, 289, 313, 315. 
noriulis , 289, 315, 320. 
jHichgcera , 405, note. 

' / nllucida , 315. 

pertinent, 216 : 289, 313. 
. ;"15. 

#. '.Mbent, sp. n , 399, 410 
' 412. 

tanguirntru i, 313, 315. 
tinulit, 288, 320, 322. 


deorra, 160, 162, 216. 313, 
315, 317, 318. 322: 

haunts of, 291. 
dtnthami, haunts of. 287, 
288, 320, 322. 
dittineta. haunt* of, 287, 
290, 315, 317. 320. 
divitapex, 313. 
fulva , 414. 

fvrtiva, 216, 313, 315, 320. 

furva, sp. n., 334-335 ; in 
Uganda and B.E. A ., 290 : 
320, 322. 


tiimulans , 290, 313, 315. 
tdri/vnia, in .V. Rhodesii, 
289, 313. 

tenuicrut , 159, 162. 
tenuis, in B.E.A. and 
Uganda, 289 : 320, 322. 
tumid tear ms, 320. 
u gamine , 290, 320, 322. 
uniodor, haunt* of, 287, 
288 ; 320, 322. 
riUala, 216, 313, 315, 317, 
320. 322 ; haunt* of, 
291. 


i» 




futca, haunts of, 287, 2 6 9 ; 

320, 322, 335. 
grahami, sp. n», 399, 405- 
408, 409. 

hieroglypkica, 317. 
hirsulitortis, 313. 

Airfa, haunts of, 290 ; 317, 
320, 322, 335. 


Halcyon difficult, Mallopbaga parasitic on, 
213. 

Harpagomyia , my rmecophilo us. 2 : 

cbaracteni of, 6, 45. 

„ Uiertiarostns, 45. 

„ tr ichor ostr it, 45. 

hatloUj, Dtalomtnevra, sp. n., 399, 403- 
404. 
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heb'U Jfai, 248. 

flint btymnnw, 321 . 

htliowL WNenhwinatitfHHUH^ 393 -335. 

Udioihjh / 1 pcdliatut, parasitised In 

Anoplu’ 1393, 395. 

Hemichroi. J fatcialu*, said to destroy 
mosquit Jarvae, 177 . 

IftptaphUb . synonym of Culex, 27 
4 nimpbitf synonym 

0, decent^ 214. 

Heron, (»olh" l h, 311. 


hefrrnyti ijr m ^lopenr(i-<, 213. 
ifeteronychn, synonym of Culex, 27. 
hirrurjlyphiat, /faemafajtot't, 317. 
(Iipp"t>“*ca cornel im, 320. 

C>iptn«,», spec-*-’ associate* 

with (Jauiii. J' Felidae 
311 ; 3 In, 3$., T 
,, fuitj, »p. n., 4 i 7 
„ hirmta, on C "hi Wi.'-xx in 

Ugand "4a I : 322. 
„ „ var. ntn > Foil Cvbn* 

ellipjuprymnus ' Vd C. rur- 
il-ini in N.K. 31 1 ; 

314,315. >■ 

macul'Ma, 1 fl3H. 

320, 322. w 

„ mfil*.*, 218. 

„ «o-ut/u'(/m •!, 311, 317, 32o. 

Hippolxvacidae. habits. 310. 

Hifipocentrum murphy*, up. 113, I3fi 
136. 

,, (//(MwOoyx'fu) slrifjijtennig, 

136. 

,, trini-icultitum, 178, 180; 

may bo identical with 

U. tlrigipt-nni*, 136. 

„ rtniwfar, 136, 159, 162. 

164 ; in W. Uganda, 282, 
323. 


AiriN/ilartii, ibitnuifiijHtUi, 313. 
flirt ntn*, (JcklrrtUUut, 1 5, 1 6. 19, 20, 214. 
319, 321. 

hirUi, IlneaMlopotti, 290, 335. 
lurUpej, iytrciiphop), 217. 
hitpaninla, A nojtkflf*, 244, 249. 

„ .Uysomyin, 249. 
hitpidu, LwUotriu, 36. 

„ ifijnonjrKi, 5« 36, 37. 

H npuUmyta, synonym of Mtmomyia, 35. 


IlndgiA'm, character* of, 6, 35 ; as Wasted 
with Ilarpagomyia, 4;’r 
„ otptopous , emended to l l cyp- 

lopus, 35 . - ■ 

,, cyptopou$, 35. 

,, mala-yi, 35. 

.. sanguinae, emended to Ii\an- 

guinit, 35. 1 

.. sunguinis, 35, 181, 321. 

ffiiir.ocerot nobili «, preyed on by Bi %ex 
C'tpentig, 282 ; distribution, 287. • 

hol',g/fHlfr. Goni'jcotex , 213. 
fio'iiiuix, Tnrfmemm, 326, noU\ 
hiibdi, flaemaphysalig, 31 0, 323. 
lor/cnais, Cule z, 33. 

f/oirardiiia. characters of, 5, 7 ; invalids Id, 
11, note ; synonyms and s jp. 
of, 12-14 ; Grabhamia. nejr, 

21 A 

,, gebeleinsb f, claws and tamA 

joints of Q , 27. 

„ grantii, 13. 

(V) lineuUi , characters of, 13 ; 
in Transvaal and Natal, 14. 
„ (V) pembaetuitt, 13. 

., ptewhsculeUaris, 13. 

„ unilineato, characters of, 13. 

hnnuviut, Pfdkulus, 316, 319. 

Ilt/nbimm'i aegypfinm, 185. 314. 316, 319, 
321. 

fiydrometra. rheotropic, 346. 

Uypoflernui hneota, 218. 

Hyp*'dtU* millet in Uganda, 269. 


imbeciila, S-ircophaga, 217. 
imbtciUu*. Tabam*, 317. 
imbrtum, B< lematopota, 317. 
iwplcm, A nophel-e* t 242. 

Chrutya, 242, 243, 247. 
tmplerut, A nophtht, 243, 247, 321. 
imputtciut, A nophdes, 244, 249. 
impurni r, Tatxmut, 317. 
incertu, Itrhn'iptyUa, 213. 
incomptifeminibut, Ceratopogon, gp. n.. 107. 
incowpicioTAr, Eumelanomyia, 34. 
i*con*picMStit, A&Ut, 34. 

„ (?) Micnusdu, 34. 
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indica, Jpopkeles, 242. 

„ ftocellia, 242. 
ituHeuf 0 , Nytsorhynchua, *247. 
infeittl Ceralophyllus ; 318. 
infra i , A/wpAf, 260-272. 
infold Cnlts t 3(). 

Ingr\ it i, nom. n., 6, 24, 34, 36, 43-45 
key to larvae. 374. 384. 
circnmtesUicea, 44. 
malfeyt'i, 44 ; larva and pupa 

78. 384. 

nigra. 44. 45, 164, 321. 
uniformity 44, 45, 164, 314, 321 
ittnj t to, Hhinomt/za. 285. 317. 

! rthi, Ckryiopt magnified, var.. 315. 
Cidiciomyia, 33. 

Ficnlbidy 42. 

I ,, Haematopota, 287, 200, 338. 

inornatipennis, Cerato/ogou, sp. n.. 107-108 
inomatus, Eretmopodite *, 47, 163. 164, 385 
,, Stephunibyx, 212. 

in&atuibiUs, Haematopota, 315. 
Insecticides, physiological effects of, 351 
352. 


* 


I 


laeobi, A nophelen, 242, 245, 374^|| j » 
famtsia, synonym of Culer, 27.Bj|'/^ 
JanthinoKomu, 4, 27, 32. m /, 
jehtifi , Anophelex (Myzomyia), ^ 
Jnhanntenielh f idvithorax, Bp. ; 

first sp. from Africa, 106 ; a , 319. 


<17. Anophelet, 387. 

. Cnlieoides, sp. n., 101 , 

var. aigrifeniittibu*, labanux, 320. 
in. synonym of Stegnmi/ta, 7. 
nfricaitti. 7. 

A vmtea, 7. 


May 7, 10. 


f\: 7. 

4 u 

l"te‘\ ph'da, 

f * '»><», 7. 

•dor. synonym of Ocklern - 
^ u !<nigijxil]iii, 17. 


*», i. 

i "dge.ria, 7 


intidialris, FTaematopota. 289. 313, 315. 
320. 

insignit. Cults (see Cults). 

Tabanus, 334. 
irmtlam, Ednas, 207. 
invidiosux. Culex (see Cults) . 
irritant, OchUrotatu*, 15, 17, 23. I *’4. 
n Phagomyia, 23. 

„ Pules. 213. 
irroratu*. Tuba nut. 292, 322. 

„ tropical it, Otomyn, 397. 

Iteknoptylla inctrta , from bats at Chihuto. 

213. 

Itoloma , absent from Central and $. 
Africa, 79, and note. 

„ bilubfrculata, 79, and note. 

„ fasciata, sp. n„ 80. 

,, lineata, 79. 

Isotomina, 79, and note. 

Ixodes brnnntus, 316. 

„ pilomn. 316,321. 

„ rant*, 321. 

„ tenutroxtrix, 316. • 


klny-d^. ’*■ 163, 178. 

vo riitpefiKts.- .* •tnoiyx. 317. 


fjagnn sp., injurious to trees in S. Nigeria, 
179. 

larina. Eckid uophaga, 214, 315, 320, 322. 
l.otiommpa querent, spinning of, 349. 
L4iti'<»nnpt. synonym of Cities , 27. 
l.atpeyreua (i'arptnnptn) pomnnelltt, re- 
action to contact of, 345. 
laterality Cults, 21 . 

O rhlerotatuA, 19, 21. 
laliftrt, Tnbanue, 317, 322. 

Uitun, Haematopinut, 314, 316, 323. 
lanrenti. Cults , 33. 

In rerant. Tabanu*. 164. 218, 223, 221, 315. 
layurdi, Pyrnonntut, 273. 

Itachi, Haemnphytnlit (see tfaemophy- 
miit). 

leetulariue, Cimes, 211. 212, note. 
LtketUria, 46. 
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■/>, from fowls in Transvaal, 
I, synonym of OckkroUitu * , 14. 


synonym of Odder 



Lepid\ 

Lepido | 

14. 

le.ftfnmcreg, i\fzoniyiu, 249. 

Leslieumyh lynonym of Odder oU.tlua, 14. 
leucarthnus, \lderotatm , 17, 1416. 
£<wc*/nym, 2i. 
leucopnug, RrefruupodUes. 48. 
leucoptera , J ^eheleomyiu, 38. 
leucopux, f-.fr^yxditex, 47. 48, 178. 
Ldoymfh us rrcight»ni, sp. n., parasitic o' 
porcupine, 369, 370 , 371 ! 
attacks man, 370, note. 

.. lihfrienxlx. sj). o. 
parasitic on 

lencoitutu’tjt, Taint mtg, 292, 2i ' 
liberienxix, Ldmjnulhug, 371-1 
Uchlcnxteini, AleeUtphus, 417. 
lilii, Stegcmyia, 11 , 12 . 

L imontna punctfjtfnnix, breed in 'places of 
82, 83 ; fittsilhi* coli < y;ans 

mitted by, 86; di'tributiq 
imago of, 87. s* 

l inti ita, ll'Dnirdiioi, 13, 14' 

,, llypoilrrnui , 218. 

I sob ana, 79. 

Itafutdlmrux, sj>. II.. 399 

401. 4n3. 

Idn"ifm0w* nfnenun*, on -beep at Abeo- 
‘ kina. 159. 

,, for/iculd. 316. 
rituli. 316. 323. 

Lif'hmm ramhium. from Secretary Bird. 
Pretoria. 213. 

hngtenudum, LM3, 
f,ips>n‘u* Columbus. 213. 

hsttroyraphu*, 213. 

Lip"plsrui etrri, in Mozambique. 218, ,V 

Ifcntipe*. Tabaimx, 21®. 298. 315. 
Inud'f'txUdif. Cuter, 38 1. 
httupi, I?Ht*nntop'iUt. 216. 315, 320. 
l> my it'ti tulum, l.iothfum, 213. 
lanyicspi, fV/liomw, 316. 
htngfortu*' Chryxoja (soo Chvysopx). 
bmgipalp'tx, AnopMen, 243, 248, 314. 319. 
„ (rloMtim (wc Ghexina). 
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Imgipalpig , Myzomyia, 248. 

,, Ochlerotatug , 16-19, 164 176. 

„ Stegomyia (see OchleroUp\A. 

Lmgipennig, Gbrnirn (see Gloisina). 
hiiiginqitamosus, Ochlerotalus, 16. * 

Lucilia xericata , 217. 
wifawi, Anopheles, 387, 390. , 

Ludloicia. synonym of Mirnomyia , 35. '.|6. 
hispida, 36. 
piitcerna . 37. 

., plumosa , 37. 

„ xudanesis, 36, 37. 

ibricoitleg, Ascarix, 82. 
ulatu*, Ithipicephalux, 316, 323. 
:ocephula , Ki/igia, 7, 10. 


Stegomyia, 7, 8, 10, 164, 17«\ 
321. A 

171 17# 3tn/ 


.tola, Awhmeromyia, 171, 178, 216, 310/ 
teolateral it, Bankeinelbi, 6, 34, 164, 170, 
214, 314, 319,321. 
iescenx, T-xorhynchitex, 3. 

,, Cranotaenia , 43. 
utzid, synonym of Culex. 27. 

; Lynch ia maura, 311. 

j Lyperodu, in Uganda, 310. 

„ miauta, on cattle in Mosam- 
, bique. 217 ; 318, 320, 322. 

pundigern, 322. 
gchiUiiigvi, 317. 
thiroHsi. 322. 


Maeleayct, synonym of Ifmcardina, 12. 
wtcrophylfa, Tri mu fetid, 271. 

[fiicinatojxilii, 218. 290, 322. 
iiuimbrl't, DtX<i. 49. 

!{,},}«, bow. 160. 164. 218. 318, 
320, 322. 

mactibUigfitnuf, Tabtirtux, 218, 292, 293. 
nuu'uUitug, Rhi pi replied us, 316. 318, 321. 
maodicoxlo, X nophelet, 242, 246. 
macuU}xdpig, Anopheles, 243, 247, 374. 
mac»Hpennit, Anopheles, 242, 245, 250, 
374. 

|t Chrysoconop*, 26. 
tnaculijdcna, Haemabpota, 317. 




gbnbral Fjdbx. 


>i Chrysops, 280, 317. 
var. inornata, Ckrysops, 315. 
li, Pangonia, 3*20. 
mi, 27. 

rims, Phlebotomies, *210. 
prevalent in S. Nigeria, 186 : in 

J mza Prov., 278. 

/a, synonym of Harpagimyia, 45. 
genurostris, 45. 
ma | ji, Aides, 34. 

Hodgesia, 35. 
fito, ffaematopota, 315. 
eyli, Ingramia, 44, 78, 384. 
Mimomyia, 44. 
me reiki, Geleehia, 206. 

Am nsonia chrysogom, 26. 

/ „ unifur mis (see Afaraonioitles). 

yansonioides, characters of, 5, note, *24, * 

„ afrieamts, larva, 374, 377. 

378. 

„ (?) mediolineata, 24, 314. 

„ nigra , 24. 

„ uniform is, 26, 27 : larva of, 

73-77. 70 . 157-159, 162, 
164, 171, 178, 180. 181, 
*214,313-321. 
marginalia , Chryaomyia , 217. 
murmoreum , Amblyomma, 314, 316, 321. 
marmorosus, Tabanus, 180. 
marshalli, Anopheles, 244, 249, 321. 

„ Myzomyia , 162. 

„ Oehlerotfitus, 16, 18 , 164, 314, 
376. 

„ Scutomyia , 18. 

„ Toxorhynchites, 3. 
mashonaensis, Mimomyia, 42. 

,, Uranotaeniu, 38,39, 42, 184,* 

321. 

„ var. alba , Uranotaenia, 40 . 
tnasseyi, Uaematop^jUi, 289. 
maura , Lynchia, 311. 
mauritinnus, Myzorhynchus, 74, 16*2, 164. 
214. 

mayeri , UramUunia, 38, 40-41, 10*2. 
medicorum , Glosnina, 185, 189. 
mediolineaia, EtorUptiamyia, 24. 

,, MansoniouUs t 24, 314. 

medion/tnotatui, 7 a bonus, sp. n., 298. 329 
330. 


ll L 


"dtopunctata, Etorleptio my taj 
diorittata, Gymuonietopa, 7. 
•gamlex, synonym of Minion 
„ albitarsis, 37. 

,, palustris, 36, 37. 

„ pincenta, 37. 

?(f(trliinns rutilun, 2-3. 
btnoco/tiott, 27, 35. 

•ogaster, Drosophila, 82, 83, 8G. 
inoplus spretus, rhootrop ■, 340. 
m<>p»u*, Eretmopodites, ^ 
Mcanthus spiniger , 213. 

•n»p> m biseriaturn, 213. 


nigrum , parasitic on 
o/biodlis, 102 . 

& 


Corrultur 


‘’optidl't 

. .In 
mesemb 
metallic^ 


metallk 

3: 

Met. 


\ 


■ e.phaluA , 213. 

• tiedti, 316, 318. 

•eUs, 247. 

Vs, Pangonia, 317. 
ngin, 7. 

igumyia, 7, 9, 12. 
icniorhynchus, 184, 314, 319, 


parasitic on 


Anaphe 


MieruedrK *.iracters of, 0, 34, 35. 

,, bisnk'atus, 34. 

„ (?) inCunspintoAm i, 34, 184,321. 

mk-rantha, xnT./ftruginea, rlndelia, 271. 
microiinnulitua, (Jhrysnconops, 20. 

., Culex, 34. 

„ Tueniorhynchm. 26, 321. 

Mir mculer, synonym of (Jnlex, *27. 
Mfcrognsler glomerulus, effect of humidity 
on, 349. 

niicrnptera, Stegomyia, 33. 
millet* , Ilypsoide*, 269. 
mil net, (Julie nides, 100, 101, 185, 319, 321. 
Mil run aeggptius, Mallophaga parasitic on, 
213. 

MimrUculer, synonym of tkhleroUitus, 
14. 

Mimomyui, 5, 6, 35 36, 43-45 ; keys to 
larvae and pupae, 374, ?H3 
384. 

„ a/rirana, synonym of In 
gramia nigra, 44. 

„ f unfit, synonym of htgnimia 

nigra, 44. 
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AL INDEX. 


nnpida, segment of ? abd 
men, 5 ; variable." 3fi-3i 
pupa, 78, 384. 
nmlfeyti, redefined, 44. 
mnxhoiutnmx, 42. 
ituwomyiaforiHh, 36, 37, 7 Hi 
164 ; larva and pupa. 383 
384. 

^mmw/, 36,37, 184 : larvr 4 
pupa, 78, 383, 384. . 
splendent, type sp., J, ' 
i larva and pupa. 76, 38 9 
*’ dawH of. 36, 1 \ 

7nimnmyiaf»rmix, Buyout, 37. 

m Minmmyiu (see abov«. 

Mimopochn gersfaeckeri, 261*. 

Mi worn uxiirnitit, (ilosxiao ' i 4^ated wj< 

m f ; w 

minumdanux, Tabanus. L. ! ! 

mitlHlt t. A no/th fir*, 245. 

Lyjternxbt, 217, 318, 
niinutnx, OdderoUitus, 16. 17. 

.. var. btunttuluht*, 0 
*trn»*cu!n*. <)d 
tarnoli*, f)d, 

unbennubr 
•)•» 

Phlcbolnmt*. 313, 
var. ofriiytniix, Ph!eb"lo„us, 279. 
361 « 363- 365. 

.. niyer, PhUb-t’-mus, 364. 
M<*hhnyr, 49. 

Mnchb.ntynti, synonym of Coler, 27. 
m<>b>ntyi, .1 nophe, 269. 



Moljieinyio, synonym of Ochler»t<ilu.*, 14. 
Mongalla Province, tib,ssina in, 81* 93. 
m<’}*arti, C«i*iiftra, 233, 234. 
won, llombyr, 273. 352. 
morsitans, filouinu (see (H<> s*itui). 

,, Tabnntia, 32*1, 

MoUwilbi cnmj**tri*, feed* on Ampin 
infrorta, 273. 

moulmUi, Omithtytonu, 314. 321. 323. 
Mozambique, injurious insects in, 211 218. 
.Vwj'dw. characters of. 4. 

,. mwidtu, 163, 213. 314. 
atitbytha'joid f*, 6, 321 . 
multicolor, Anophele*, 244. 249. 
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murphyi , FJippocentrum , sp. n.,'|13, 135- 
136. 

Musca domestica , in relation to ;im con- 
veyance, 81, 86, & note ; par.Jtes of, 
87 ; in Mozambique district, 2 *T 
Myzonquamu*. synonym of Odder, • 

„ confums, synonym^ 
irritans, 23. 

paludoxm , Bynonyrr^f 0. 
nigricephalus , 23. 
mysamy facies, Pyretophoms , 249. 
Myzomyia. synonym of 241, 

242, 248, 249. 
costalis, larva, 74, 

S. Nigeria. 157, 159ill60, 
162-164, 170-175, 178 1- 
182 ; abundant in MiJ 
bique, 214. 

funesta, 162.170, 171, 178|80, 
181,249; larva. ynd 
pupa, 74, 75. 

., .. var.u«i;6rosfl,synon|_ 

of Anopheles nili, 
248. 


hixpaniola, 249. 

„ ybafi, synonym of Anopheles 

cinereut, 249. 

leptomeres, synonym of A, 
funestHs, var. snbumbrosa, 
249. 

long tpal pis, 248. 

.. uifirshalli , 162. 

nili, 184, 248. 
pitch/ordi, 177. 
rots ', , 242. 

•vnhrosa. 162 : synonym of 
.4. nili , 248. 

anicolor , synonym of .4. nili, 
248. 

\htv»rh mu-ha*. synonym of Anopheles, 242, 
245, '247, 248, 250. 
mauritianu*, larva. 74 : 162, 
164, 214. 

„ obfcurus, 163 ; synonym of 

Anopheles umbrosus, 2f>0, 
„ paludis, 162 ; larva, 74. 

,, sinensis, 242. 

„ strachani, synonym of A. 

umbrosui, 250. 

„ mnbrosus, 164, 170. 248, 

250. 


natal ensis, Anopheles. 243, 246, 247, 319, 
374. 


B 2 
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Native ajmea for bloodsucking Arthro- 
pods 2. 

neavei,j*-dicoide9 , 10), 101, 185, 319, 321. 
| (aematopota, sp. n., 291, 336-338. 
: thipicephalus, 162, 314, 316, 321. 
[ 323. 

f var. punetat u s, Rh ipicepha lus, 316. 
Tabanus, sp. n., 296. 330-334. 

(i, Citliciomtjia (see Culiciomyia). 
r americanus, ova found in Limo- 
1 , 82. 

, CuUx, 30. 

Si/nulium , 315, 319. 

"(MW, Ochlerotatus, 17. 
neoA annulata, Reedomyia , 21, 22. 

Ned (Ilia i/uiica , synonym of A nopheles. 


NIculex, synonym of Culex, 27. 
AipAasmafopinu* heliosciuri, sp. n.. 393, 
o94, 395 ; parasitic on Ilelivst'iurus 
palliatus , 395. 

Neomelanoconhn, synonvmof Culiciomyia, 
33. 

„ palpate, synonym of 

Bankwiella luteolatera- 
lis, 6. 

Neopecomyia , synonym of (khlerotatns, 14. 
„ unianmdata, 21-22 


nepenthes, Pseudo deal bia, 43. 
neusiria, Gaslropaeha, 346. 
niger , Aides, 44. 

„ Phlebotomus minulus var.. 364. 
Nigeria, N., experiments and observations 
on Glossina pilpali* in, 61 
72 ; haunts and habits of 
Glossina tnchinoides in, 195- 
202 ; notes on tsetse in, 219- 
221 ; Tabanidae attracted by 
scale - insects in. 223-224: 
Glossina morsUans in. 233- 
239 ; new Tabanni from. 399. 
412-414. 


Nigeria, S., Culicidae in, 3. 9-11, 18, 23. 

25. 32-35. 37. 41-43, 45, 47, 
4H ; new Colb-mhola from, 
79-80; research in. 137-193; 
geography of, 140-145: cli- 
mate and rainfall, 145-155 : 
lists of blood-ancking insects 
and other arthropods from, 
183 185 : rns« 2 t-bome diseases 
in, 186-187 ; distribution of 
Glossina in, 187-191 ; distri- 
bution of Sttfrmyia in, 191- 
193 ; midges in, 100-102, 106, 



108 ; new Tabanida^ 
126-128. 
igeria , Stegornyia , 9. 

.ugeriae, Trachyplmryn.r, 162 l*j 
•tigerienxis, Orhlerotatus (see Oc 
nigra, Ingram in, 44-45, 164 
Mansonioides, 24. 
Stom»xy* (see Sfowozysjj' 
Yerrallina, 44. * 

is. Anooheles, 387. 


•otatus). 


vphalus, Ochlerot'.itus , 23, 164, 

i, 175. 376. * 


.color , Cadicercs, 117. 

Tfwen*y Cad ice ra, sp. n., 117, 315. 

„ llaematop ota, 335. 

rictph ' ggomyta, 23. 
grifas' j retophorus , 249. 

•grift mi nibs , Tabanus kingi , var., 320. 
igripe*,£ d'lfk'albia, 43. 

„ 'to taenia, 39, 42, 43, 384. 

dgrilarse, .1 nu'iurn, 215. 

Culex, 381. 

1 'ssinii, 161, 189. 

*djr-> Wh^<. . 3|«ms, 315. 
nigrum^ ». 'A *l62. 
nili, Anvp&.&; m ± 43, 248. 

„ Myzomyiity 184, 248. 

Xirmus rarins, on C Traltur albir-dlis, 162. 
nile> j*. RhipCephalu*, 314. 

riict iprs. HaenvxV'p'fta, 218. 

iiidpes, Anii‘"'heleomyi<ty 38. 42. 

I ’runotaenia. 42. 
nicipous, I ranotaenia, 42. 
wibilis, Il-dcoceria , 282, 287. 

,, Pangonm, 117. 
omens, line mat opohi, 315. 

Ilarimtii'pota, 216, 289, 313, 31,5. 
•ujxiahs, flasmatopotit, 289. 
n uinae, Ceratophyllns, 213. 
nur*'t. Anopheles, 249. 
nuttalli, Amblyomma, 185. 
nytuae. Tabanus, 218, 294, 295. 

Nyasaland. new TaUvnida from, 113, 121 
122, 133 134, 399. 408-412; notes on 
blood-suekmg insects in, 275 312 ; list 
of blood-sucking arthropods in, 314 
316. 

Nycteribia sp., 164. 
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»««, synonym ol AmphrltA 
241, 242, 245-247. 
nlbimaans t 242. 
bozusi, synonym of 
pharoenais, 2 45. 
intlif'/inix, synonym of 
iuarulijMih/i*, 247. 
/•h(irt>ennig, 104, 218. 
jiretorieiw*, 246. 
tqmutomx, larva 
pu|Ki, 74. 

wtfmfHt, larva and 
w 74 : synonym of l 
phrte* nifipt*, 246. \- 

-•//*•«<>/, Ctulkna, 1 111-121. 315. 

.. ('"ri&inriini, 119. 

•*b9curftuuut4u» Tabu*/'/* 7 6 1 

183. K F 

oWnrWOrOw. Trtin/iM*-, l*o. 1 

“bscui'ior, Tabnmtx, 322. jV 
obfcuripe*, Ttibanu *, 238 31 
ob&uri*$imu*. Tahanui. lKij. 1 
<> bssuru*, MyzorhyitchH*) 163* 150. 
"b/urbo/is, 7. 12.* » ^ 

f Jr him ‘tut us. character^- W n»u 

7. 15:? 1.11 


17. 22. 

africtiuus. 17. 21, 22. 
•tlbifag-i'itux. 15. 

alb"<ittnubi(i4.i, 1 *. 

ulb-iCCj'hulu*. 17. 21. 
ttlh'-reniraHn, 17, 21. 
apic^uunulutus. nom. n.. 18 : 
male palpi «>f. 15 ; charac- 
ters of. 18. 23. 

a r rftiif « ‘punrtaius. 16.20, 314, 
32 1 . 

c<ib<t I lu*. 16. 20. 
ealiffinofufi, 17. 23. 164 : 
larva. 376. 


Ochlerutatun fnsi;ijialjns t sp. n., *1 16, 19 , 

310 . i 

hirmtus, 15, 16, 19, ap, 214, 
319, 321. J 

irritam , 15, 17, 23, V®. 

,, lateralits , 19, 21. \ 

leucarthrius, 17, 316. 

longipalpi * , 16-19, |®64 ; 
bead, thorax and a-:K of 
9 abdomen, 18:,lrva 
376. J 

lontjigqmmuxus, 16. Jl 
marshoUi, 16, 18, 161114'; 

larva, 376. ‘<1 

ininutus, 16, 17, 21-22, El. 

, ,, var. bianmdatu 1 22. 

„ sfenosctius, 
nom. nov/ 122 , 
23. 1 

M .. ,, tarsal is , 22/ 

,, ,, u/iiannulatus, 

22 . 

Ttemitroms, 17. 

., iu<jeri(/wii>, 16, 20, 162, 314, 
319, 321 ; larva and pupa, 
75, 376, 377 . 

nigriccphalus, 17, 23, 164, 
170, 175 ; larva, 376. 

•W< racsut, 17, 23, 319. 
"rnatut, 17, 19, 21. 

„ pflUhictcr, larva, 376. 

pulcri tarsi s, 16. 

,. punetothoracis, 16,20-21,31, 

164 : larva, 376. 

7?4<Ti«in/nr/Wo/wa, 17, 23, 32, 
314. 319, 321. 

.. si tuitions, 15, 16, 18. 

smlanoms, 16, 20. 

.. >c<'ll hi tiiii, 16, 18. 19. 

■o hrareu*, ChrysH'onops, 26. 

.. Cults, 17. 23. 

Ochlerutatun, 17, 23. 319. 


cuwmittsi, segment of 9 
abdomen, 5: 17. 21, 24. 
314. 319. 321. 
iknlatux, 17. 23. 32. 319. 
tUimssUam, 16, 20, 164. 1 < 5. 

181,321 ; larva, 376. 
tlorsalt*, ha* speckled wings. 
7 : 15, 16. 

tlurbtinmrif, 16. 214. 319. 


.. Tacniorhym'hus, 26. 

'•chrosoiua, Stomoryf, 317, 322. 
fbulf/vmjia, synonym of Cults, 27. 
I’Ctlip’dim, Frcimopitditfs, 47, 48, 321. 

Ocu'iphthira, no longer recognised, 343, 
note. 

r wsfroides, Ailrrsia, 317, 318. 
nidijHxitiof, Frctiiiopodites, 48- 
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oldii, Patmuiia, 313, 315. 

Olfersia mrdeaej on .-Infect goliath in 
jiNyasa, 311 ; 317. 

| lukei, 322. 

| pilosa, 317, 320, 322. 

I j/uoxyg, 164, 32*2. 

' oortensh, Culex, 31. 

Iranotaenia, 39, 43, 321. 

Cule x, 29, 184, 319. 

Culex, 17, 21. 

OchleroUxtus, 17, 19, 21. 

Oruiti dona plalycera, on Passerines. 31 1 
31 1 322. 

Or/iiq xlorus moubaia, 314, 316, 321, 323 
sarignyi, 321. 

Or nil oeca potlicipis, 318. 

OscJ it pallipe-i , transmission of micro 
i/^anisms by, 83-86, imago of. 86 . 
Polyplax , sp. a., 395-397. 

Otomyi irro rains (ropicalU r, 397. 




i tjonia, eyes of, 282. 
alboatra , 124. 
anyidata , 124. 
beckcri , 320. 

biclatisa, refer re. I to m/idicera, 
117. « 

bnbseqwi, in N. Rhui Afia, 283, 
313, 315. f 

chrysopila , referral to} Judkera, 

117-119. 

conutla, sp. n., 1 13^* 122- 124 ; 

imago, 123 ; in V.. 283. 
<•< mjuncl't , 124. 
elo again, 2S3, 317, 320. 
finite iis, 315. 
m<2 “tU>i, 320. 

ciwades, 317. 
d prolxiblv a Cadncra, 

I 

> . 313, :II5. 

I ami, 218. 

' Hi* , 320 . 

[ mm, 218. 

i, 218. 317. 


P'jchycera, UatmaioprAa, 405, note. 
l>a Hiatus, Helksciurns, 393, 395, 
pttllkera, Gl-nsi/ia (see ander Gl >ta). 
pallidifacies, Tabunus , 295. 

[Killidifxnni.i, Diadmineura, 218. 
pall'ulipe s, Chanborus. 48 , 49. 

„ Glossimt (see under Glossina ). 
jxiUidocephula. Cranotueniu, 38, 41, 321. 

var. coerulea. L’run-daenia. 

41. 

[k ilHdacepiuiluSf Culex, 32. 

1 , pi puns, var.. 23. 

l*ill ulo pal pt, Anopheles, 242. 243, 248. 

„ Feltinella, 242, 243, 248. 
paliidijpunctata , Culex, 23. 
pallidas, Chaoborus, 48. 

[Milln#*, Oscinli , 85, 86 * 
l*ilpale, Neomelanoeonion, 6. 
palpalis, Glomna (see Gloss nut), 
paludii , Anopheles, 250. 

„ Myzorhynchm, 74, 162. 
palwlaxm, Myxosquamws, 23. 

•paluslris, Megaculex , 36, 37. 
pandani, P scsdoficalbia, 43. 


Pangv. V fri. an. 113-129. 399 

404 £■’ i/ T que, 218; eyes of, 

-82 ; * . \ '’ers attractive to, 281 : 

inK. Trup. V Africa. 282-287. 
Pannphtes, synonym of Taeiii-ohynchus, 
25. 

pajxiiasu, Pfdeb'domu*, 361, 362, 366, 367. 
par, Culex, 29. 

Tuba nus (see Tuba mis). 
P'trhaen<at'’j>"U 1 ■ ognaUi, 317, 318. 
IHirmata. IIaemaphy*.iH.<, 185, 321. 
Pecomyia, 14. 

Pcetiw/jHilpus, 33. 

Prdiciron Inngicejis, 316. 

Pediculi-lae, 212. 

Pali cuius rapids, 212, 318, 319, 323. 

htimanus, 316, 319. 
jieUw/ida, Haematopota, 315. 

Pelarempi x, 48. 
jwnbaenm, lloicardina, 13. 

Skusea, 278. 318, 319. 

„ Verrallina, 13. 

fieitrtralnlis, Diaio/niunira, sp. n., 399-403. 

I&netmn*, Dermatnphilm >, 157, 163, 164, 
178, 213, 315, 317. 
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peijf, 

pertidkS 


Tule.x, 32. 

Haematopinux, 316, 323. 

Ihimmyut, 284, 
temulopotu, 21*5, 289. 

I bn/iux, 292, 296, 297. 

Iterlurbtui* Mae/uvrliynchtui, 26, 27, 378. 

}>eter xi, A Mijumma, 314. 316, 318, 321, 
323. 1 f 

phdC'>t:luu:n lilac mutupiu uh, 318, 323. # 
Phagomyia , \vuonyro of (khlcrutalu'* 1 
„ t irifoi/i#, 23. (j 

, i • Z+^i icr/iha/u, 23. 1 

pkaroeruin, Anopheles (see Anopheles). 

„ CW/itf, 242, 245. 

, X yaorhytirhun, 164, 218. 

Philoptcridae, 21 2-21 3. 

Philopteru* phity*t'imn*, <P of<rn 

Uni and Agmr''^i/t<is, 21*. 

„ nfmirilUiUis, 213.*Y 

„ selosus, on Hal t « eh> limit* 

Phleb»Umus sp., troublw<>rm In Niger R 
district. 171., * 

,, antennal Ht, s|* 

366. f 
,, d<dn>*rqi, 

antennae. 

„ m-iUibarii'Ui, 2jD. 

,, minutus, 313, 335 : j»a]pi «>f, 

361 306 ; antennae, 362: 
distribution, 363 : wings, 

364 . 

„ var. africanne, now, 
279. 361, 363-305; wings. 

364 . 

,i „ n, 9 rr ’ 364. 

„ palpus of. 361, 

362 : in Sudan and Egypt. 
366 ; <J armature, 367. 

roa/rrms. sp. n., from S. 
America. 209-210. 

„ npiamipieurii, sp. n., 361i 
& note, 362. 366. 

Phihinut [mbi * , 212, 314, 316. 

Phylloxera, possible chemical action on 
plant organa by, 352. 

Physiology, bearing on economic onto 
molt'gy, 343-354 ; bibliography, 352- 
354. 

phytophagu*, TowhynchtUf, X 
phytophygu*, Tozorhynchilt*, 3. 



Pier in brassicue . effect of butni*] 

349. 

{uliferus, Cults, 29, 33. 
pillenatui , SfHirgannthits, 343, 344. 
piloxa, Otfentia , 317, 320, 322. 
piloms, Ixodes, 316, 321. 
pincerna , Lmlhnoia, 37. 

„ Megaculex , 37. 
pipiem , Coles, 29, 32, 381, 383, note. j; | 
Piroplasmosis, almost confined to di 
S. Nigeria, 187. l| 

'ini', a HtmUoUs, iu relation to larv; | 
Munxwtoiden uniformis, 73, & 

75, 76 ; in relation to .l/imomt/iu, 7i | 

\>itd'/ordi, Myr.umyia, 177. 

01 ague, not recorded iu S. Nigeria, 18 1 
'duty ter a, Oruithoctona, 311, 317, 322. J 
blut y^t'imue, Philopterus , 213. 

Pleurnlrapii leltnutni , parasitic on Tel 
numui gouxleyi, a parasite of AitaptU 
27 H. 

'uinoM, Ludlow i<i. 37. 

Mimomyia, 36, 37, 78, 184, 383, 
384. 

plot'.. Tabu mix, 162. 164, 223. 

■ p' -diet pit, Ornithoeo i, 318. » 

pi'i' dia, Finhiffia , 15. 
poll inchr, Kingia, 17, 

Ochlerot/itu*, 376. 

, Stcgvmyia, 17. 

Pulychrosi* but rami, sense of smell, 347. 
P-'hjkptimyia, 14. 

„ alboccphalu, 21 . 

Poly plus otomydi*, sp. it., 395-397 ; $ 
396 : jwrasitic on Otcmye, 
397. 

,, siduralis, 395. 

Purl be sin chryrorrhoea, effect of atmo- 
sphere on, *345 : effect of hydrocyanic 
acid on, 352. 

Portuguese East Africa, new Tabanid 
from, 399. 403-404 ; injurious insects 
iu, 211-218. 

Kingia, 7. 

8, 10, 11, 313, 319. 
j>r<iegraml is, Aneliwcrowiyia, 217. 

n Cordylobnif 310. 

Pralhcola , torque to. {parasitised by Omi - 
tAoriiiMrt plalyccra, 311. 
prana, Rfupicepholus, 321. 
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prcloriefys, Anopheles, 243, 247, 374. 
Cellia, 245. 

Xygsorhynchi(*. 240. 
w«, Bacillus , 81, 84, 
comis, Tabanus , 210, 299. 
lex, 14. 

adeaya, 14, 21. 

P*§ •danoconion, 5. 

fuscum, 33. 

, Culex, 29, 33. 

[ Kostalis, Pyretophorus , 249. 

' loculex , synonym of (kklwtalu*, 14. 
lofiCalbui, synonym of Uianotaeniu, 

■ 37,41 J 

„ uejieiithe*, synonym of t.\ 

nigripes, 43. i 

„ ui gripe- *, 43. 

w pandaru, synonym of V. 

ni gripe*, 43. 

Pieudograbhamia, synonym of 1.khlcr<j 
tains, 14. 

Pseudoheptaphlebomyia, synonym of 
Culex, 27. 

Pseudohmciirdiiui, synonym of ILacardind 
and OehUrotutue, 13, 14. 
pseudonigeria, Kingia, 7. 

„ Stegomyia, 8 - 11 . 

pseudoscuiellari*, lloteardim, 13. 
Pmuloshaea. synonym of Odder otatu*, 
14. 


I^DE 

^ jutoria, Chrysomyia, 217. 

M fPycttonotus layardi , foods on 
^ Anaphe, 273. 
pygmaeus , Culex, 28, 32. 


pyogenes, va 
‘ 84, 85. 

Pyrvtaphoru 


aureus, Staph 

| • JL'CMdl, 81. 

synonym of .1 ui 
242 , 246 - 251 ] 

ill. 

albipes, synon 1 
theileri, 247 ^ , 

Q 1 of A. 

rot tails, 241 , 


my :omy/tifie^9l 

‘/.iTuiym of 


'<//' 'dense 


J . hisjHittiula, 249. 
/uj/W/imm/K.*, synonym of 
.1. doiudnyei, 249. 

synonym of 
M. mu rebuilt , 249. 

synonym of .1. 
ndiW/’ncMrf, 248. 
iC'iteoiiii, 247. 

•>e<ypiflla, synonym of /*. 
etui pies, 20 * 6 . 

dryi. 203, 20 7 208. 

'it pies, 203, 206 2o8. 

* 3li 

4 /,.« 


qmidrigti?M irtlni/fM, 317. 
•piudritmi'.idatii, Aui*iK lo Itomytii, 24. 
gumlrisignatu*, Tabann*, 162, 295, 
322. 


:;i7. 


pseudosquamosa, Cel Ha, 245. 
Pseudolaeninrhynehue, 25. 
Pseudoiheobalddt, 27, 

Pscudou ru n ota eni a , 37. 

Psocidae, 81. 

Psorxyphora, 24. 

Psycbodidae, 20^-210, 279. 
pulehellus, Rhipicei>halu*, 319. 321. 
pulcritarsu, Ch.'hlerokUus, 16. 

Puiex irritans , 213. 
pullulua, Tabanut, 298. 313, 317. 
puuctatus, Rhipicrphulu* tuavei , var.. 316. 
puncligcra , Lyperotia, 322. 
punctipenni *, Limnsim, 82, 83, 86, note, 
87. 

punciithornx , Aedimorphue, 20, 
piotctothoraas, Ochlerotatus , 16, 20, 21, 31, 
164, 376. 

pungem, Aegophagamyia, 284 , 318. 


<ptd*igelUl , t*,C , dts. 28, 29, 77. 164, 311. 

; 321, 381, 383. 

1 OirishUgoihttia, synonym of //>irardo«J, 

j ' 12, 1* 

dub‘‘t, synonym of Shg 
j oiityui no tallied, 12. 

i ipmsinniritUtiue, Odderntdiu*, 17. 23, 32, 
311,319,321. 

j 'poenulanth'niu, Chaoborus, 48 . 
j iptimp<efatdatus, Culex, 32. 
i qutnqui Cittatus, Kretiuopidih *. 4€-48, 

162. 163. 316. 


Hndon.alrs, synonym of Alimomyut, 35. 
Rainfall in S, Nigeria, 145 155; in St. 
Lucia, 263 267. 

| Raiucia, sea It* of, 48 ; 49. 
riiptu, Aquild, 213,214. 
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i, 321. _ 

synonym of < hhlerotatm, l4'l 
18. 1 

albojiunclaUi , synonym of 
Htegomyai sitgeiis, 9. 
buinnulatn , synonym of (Jck 
lerolahm mi /tut us, 21 , 22 . 
bipunctutu, synonym of *) 

| nunutus, 21, 22. 
neobiunnuluUi , synony* 

0 . niinutus, 21 , 22 . 




tyeMleiuis, synonym 0 

Hi i/lUtaS , 21. \ 

/ •Ait, Deanucentor, 316, 321, 3i 
/f/urtomysa, eyes of, 282, 284. 

,, row:* win. 285, 313, 315. 

,, InnotaUi, 285 
ftt.rjutlcru, 2>’ 
lithuulauit, 163.' 

,, umbrutio/Ul , 28m 
lihipii‘t’.tit<>r hio.’i/tm, 316. 
li 'hi/wpimlux 

319, 321. : 

„ itn nut ft it, 32 

.. * 

323. s 
„ 3i# 

Jus, 323. 

14,318 319. 321. 
323. 

falcntu*, 316, 321, 323. 

I un iilutu*, 3 1 6, 323. 
n imu uhitvii, 316, 318, 321. 

„ MAtvei. 162,314, 316. 321. 

3'23. 



var. jiuiti'totus, 3 1 6. 
tut ens. 314. 
prarus. 321. 
pulchdlu*, 319, 321. 
sanguineus, 157-159, 163, 
164, 168, 17u, 171, 178, 
180,314,316, 319, 321, 
323. 

316. 

•.tiujwim. 162. 

siu.us, 185. 314, 319,321. 
323. 

nufcofu*, 185, 316, 323. 
super tntui. 316. 


Rhodesia, N., notes on (llo*6uia'\or$ituns 
in 95-96 ; new Taba:l’ 
113-117, 124-126, .1 
S99-403, 410-412 ; k l 
blood-sucking insectij 
312 ; list of bloocT 
arthropods in, 313 
new IPippobosca froii-l 

S., Culicidae in, 3, 9-11/ 1 
21, 23, 25, 32-35, 37)1 
45. 47, 48 ; new T;:«nids 
from, 117,410-412. 
ih'ide./nc/MS) Anopheles, 244, 248, 31 1 
/{hyneliotaenia , synonym of Ti\ 
hyndius, 25. 
r ain't, Attucus, 273. 
rileyi. Batruchedra, 207, 208. 
rima, Culex , 29, 164, 170, 181, 319, 3:1 
r-Mtlanii, Diatomlneura (Pangonia), 4.^ 

„ Pangonla, 218. 

Anopheles, 242, 387, 390. 


Mtjzouojta, 242. 

/ -A r>o is, Phlebotomy, sp. u., 209 - 210 . 
V'/itraUt, Pango/ua, 218. 
rAhschildi, Tab'iniis, 320. 
rotundatas, (jiuiex, 185, 211, 212, note, 314, 
316. 


rubens, ll'jfmutopotu, sp. n., 399, 410- 
! 412. 

: rubinotus, Culex. 29. 
j rubic iru, Ceratitis, 210. 
j rnbranuirgiu'ito. Ctuliccra, 117. 

| rtijurux. liibattU', 163-164, 18<h 315, 322, 
! rufijHt', Anopheles, 243, 246-247, 374. 

j ri Wppob"8ca, 218. 

■ r<ij*U<i, Pangonut, 320. 

j mtiltis, Mega rhinus, 3. 

„ ToXorhynchUs, 2-3. 

[ riticenzvrii, labtinus. 291, 299, 131, 322. 


Sabethim, 45-48. 

SueeJitironitfcrt theohroinae, obtained from 
Drosophila mdan<>ga$ter, 86 . 

Sagittarius; Tit banns, 215. 

Saint Lucia, transmission of germs by- 
flies in, 81 88. 

sulisbu riensis, Culex, 29, 214, 319. 
samiereotu, Tabiinus, 292, 295. 
llodgesUi, 35. 
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fa, Haematopoia , 313, 315. 
Styg&romyUt, 315. 
Rhipicephalus (sec Rhipke- 


| , Ilodgesla, 35. 181, 321. 
Omithodorus, 3*21. 
uja africu, 217. 

aurifinis, breeding places, 82, 
83 ; imago, 85 . 
hirtipes, 217. 
imbecilla, 217. 

sp. inc., experiments with, 
82-85, & n»te ; Chulcid 
ovipositing in larva of, 88. 
Stir<|oAa#'Ju sp. inc., breeding places of, y 
8‘J 83 : experiments with, 83-84. 
SarJ-psyllidae, 314, 315, 317. 320, 322. j 
SaJrnia , pupae, period of rest shortened, \ 

V° 

Sayomyia , synonym of Ckaoborwt, 48. 
scatophagoides, Hue id us, 6, 321. 
schillings*, Lyperosia, 317. 
schnitzel, Culieoitles, 105. 

Scipio aulacodi. parasitic on Thryonomys 
tficinderiamig. 393. 
sciurinus , idea/d/iojnrtu*, 393. 
sciuropteri, Jfaematopinus, 393. 

Sciurus r ulpinu*, parasitised by Anoplura, 
393. 


scopullfer, Xenoptylla, 213. 
sculptus, Rhipiccphalug, 316. 
scuiellarii, Hoicardina , 13. 

Seutomyia, synonym of Hotcardina, 12. 

„ marshalli, referred to Och- 

lerotatus, 18. 

„ sugens, referred to Slegomyia, 

9. 


secede* u, Tabamu (see Tabumts). 
temiciftctnm, ColjtoCephalnm, 162. 
saruvittal'is, Philoptenu, 213. 
MHigalensis, Catageiomyia, 23. 

Sepsis sp. inc., breeding places of, 82, 83. 
septempundalus, Tabanus , 313. 
sergenti , Cnlex, 29. 
sergenlii , Pyretophorus, 248. 
sericata , Lucilia, 217. 
setosus, Pkihpterus, 213. 
sexlituaia, Gymnomelopa, 7 . 
seychtUemie, Reedomyla, 21 


| 


m jarjtei, 


- larfxii, Tabauus, 292, 296. ^ 

’/terra Leoue, Mosquitos from 
• new Tabanids, from, 113, 135j 
405-408. 

\*tl<n:ea, Chrysop* (see Chrysnpt . 
dcerlocki , Dorcaloemus, sp. n.j§f3, 123- 
126, 313. 11 


distribution, 116- 


•Hiving, eyes of, 282. 

' 1 decipietts, 1 1 5 
'• 117. 

1 r fall ax, sp. n., 1 13-1 1 j. imago of, 
114 ; 284. M 

s, llaematnpota, 288. ^ . 

Ura notaenia, 41. 
pln\ HeptaphUbomyia , 214. 
p*>mi. .1 rheiloglonui, 162 163. 

.ephalus, 162. 


Hiiym 


1 . 


9, 11, wle, 12, 316, 


ulans, 0< 
' ‘unit uni di 


lerolutu*. 15. 16, 18. 

182, 315, 319, 322. 
eti, 315. 319. 
valfis, in Transvaal and 
. , "lii-iony, 215. 
k A ’* , in Transvaal, 215. 
itLfyy.Mt'!*. iso. 314, :ii9, 321, 


sinensis, Anopheles, 242, 387. 

Myz’rrhynehv*, 242. 
silient, Stumary*, 217. 

Skusea pt.mbaenm, on seashore in h. 

Tropical Africa, 278. 318, 319. 

Sleeping Sickness, Gl«xsinu fuscipet carrier 
of, 55, 59 ; Lado district in danger of, 
91 ; not common in S. Nigeria. 186-187; 
in W. Ashanti, 229, 230. 
smithii. Anopheles, 245, 250. 

SolewtpoteSf 393. 
tnmalUnsi*, Cnlex, 28, 34. 

Spar jaw >th is pillerkinn, 343, 344. 
njKtlhijHilpi*, Theobald la, 379. 
specioM, Cadlcera, sp. n., 120-121, 282. 
spiniger , Menacanthus, 213. 
epimpes. Tar gone mu*, 325, 328. 
gpirifex, Tar.vmemns, 326, 327. 
npletulenn, Mi mo my la, 35, 36, 78, 383. 
spretns, MeUinojdtis, 346. 
nquetmif/enna, Asdeomyu i, 26 . 



GENKi^l 


KlflUtlliOHlif 


xqU'Xlll<HH 6 ,' 


A die*, 25. 

4 iklomgia, 25. 

PhUboton tug, up. n., 361, 
,366. 

L, 245. 

arnvltli, Cellta, 245. 

Me*, 242, 245, 246, 374, 


.Imo/jA 

j|»* 


3i y. 


vfr. armldi, AnopheU *, 3" 


„ 74. 

• Restriction of genus, 20 •. 

„ c * Jrj>mypielh », referred | 
Pyrodercex, 206, 207. 
Sinphylocwt* pyoqnie*, var, <i'tre<i*, 
experiments on flies, 81. 84, 03. t • 

isletjoC'iito/)*, synonym of O' 1 ’ - 

iSlcjoiHyiu, 4, 5. 7 13. 15* 

4(1 ; dincribut i«. . 

162 164, 178, lH 
key to larvae, 31 1 

„ nfrieam, male cl; I 
' «. 10, 12, 21, 161 
178, 102, 214, 
larva, 376. 

„ nlboimrq>nnta, 0 

tew of, 1 Y 

„ ap'tco>.irgent< ' 

8. 1H. 11, lu, 

larva, 376. #■ 

argenleopn ncfafti . 21. 
{irgenteovoi/rti/i*, 9, 10; charac- 
ters of, 12. 
brei'ijHilpis, 33. 

bromeluie , synonym «»f S. 

simpson i, II, 12. 

brnmpti, synonym of •>’. 
sugnu, 9. 



Stegomyia Ulii , synonym of 6 '. a \p»oni, 

11, 12. I 

„ longipalpis {see Ochlewwis). 

,, luleocephala , characters ®f , 8, 

10, 164, 178, 321. 
i aetallica, nom. n. for 1 
tegomyia dubia , 7, 9, 1 **1 
witToptera, wrongly deteril 
as S. breti/jalpis, 33. 1 

Nigeria, synonym of S. l 
data, 9. 

jiollindor, Bynonym of Och j 
latus longijKilpi*, i 7. 
inmri, 8, 10, 11, 313, 319. 1 
pseudouigeria, 8 - 11 . 
simpwni characters of, 9, ! 

note, 12, 316, 321. ! 

sagens, characters and distril 
lion, 8-10, 15, 162, 192, ‘21 
321 : larva. 75, 373, no 
375 , 376, 378. 
unUhieata, 319. 

icdlinani, synonym of S. pseu- 
donigerUt, 9. 

itoi iscuH*, synonym of Oehlerotatue , 14. 

ufricamw , synonym of 0. 
mi imtus, 2J, 22. 

stenos’-utn*, Ochlerotatus mvialas, var., 22. 
Stcphambn.c inornatus, Mallophaga para- 
sitic on, 212. 

stimaticulis , Chrysopt, 215, & note, 
sli mo font, Haematopoia, 290. 

Hhinomyza , 163, 172. 
st'iehn, Culcx , 32, 314. 

Stomoxydinae, 97-98. 

Sto/nojcys, haunts of E. African, 309-310. 
,, bilineata, 317. 


calopus, 214. 

(/tibia, synonym of 5. a fricana, 

10 , 12 . 

fasdata. male claws of, 7 : 
characters of, 8-10 ; in Gold 
Const, 74, 75 ; in S. Nigeria, 
138, 162-164, 170, 174, 175. 
178, 186, 191. 192 ; preyed 
on by Culex tigrq>es var. 
fw tea, 192 : in Mozambique, 
214; 313, 316.319,318,321 : 
larva, 376. 

fraseri , sp. n., 8, 11 : 321. 

gebeUineu*i*. synonym of 
Ilwaardim mulineoUi, 13. 


„ brunnijKe, 162, 313, 315, 317, 
320, 322. 

„ caktirans, 164, 168, 315, 317, 
318, 320, 322 ; habits in 
Mozambique, 217. 

,. korugwensis, 317. 

nigra, 162, 164, 168, 217, 313. 

315,317, 318,320. 322. 
odfiros»ma, 317, 322. 

,, omega, 164, 322. 

„ 217. 

„ tarmatd, 317, 320. 

„ var i pee, 317, 320. 

ttormi, 2'urdus , 3U. 
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E ', Afyiorhym'hus , 250. 

, Pistia , 73, & note, 75, 70, 78. 
nig, Hippocentmm ( llaema- 
), 136. 

is, Mippobosca, 311, 317. 
i yin woosnami, sp. n., 97-08, 320. 

Mnguiuaria, 315. 

Goniocotes, 213. 

Ins, Tabanus, 159, 162, 164. 171, 

itus, Tabanus, 218. 

!««$. Gloss iua (see Gl»sxina). 
min gratia mi, Sp. u., 113, 127 
128, 180. 

gravoti, 127-129, 159, 180. 
<sa, AnopkAes fanest ns. var.. 24S 
Culex , 20 . 

Ludloicia, 36, 37. 

Mimomyia, 36. 37. 

„ fahlero talus, 16, 2*). 
sups, Tabanus, 320. 
sugens, Stegomyia (see Stegomyia). 
suis, Haemalopirtns, 212. 

„ var. adventitias, Haemntnpinns, 212. 
sulcalus. Rhipicepkalus, 185. 316. 323. 
superpiclus, Anopheles, 244, 249. 
super tr it us, Rhipicephalus, 316. 
sutural is, Polyplax, 395. 

*tonWcria«u.3, Thr gammy*, 393. 

Syrphus, ancmotropic, 346. 


Tabanidae, new African, 113-136, 329- 
338? 399-416 : spp. in S. Nigeria. 157- 
164. 168-172, 174-176. 178. 180-185 : 
in Mozambique, 215-216,218 ; attracted 
by scale insects, 223- 224, 281 : spp. in 
tropical E. Africa, 279-299, 513, 315, ; 

317, 318, 320, 322 ; insect enemies of. 
282. ; 
tabaniformis, Glouina, 180, 183, 189, 359. 
Tabaninae, new African, 113, 129- 136. 
329-338, 399, 405-416 ; in E. Tropical 
Africa, 287-299. 

Tabanus, dissecting salivary gland* of, 

96 : distribution in E. Tropical 
Africa, 291-299. 

nfricanus, in Mozambique, 215 ; 
291-293, 3l3, 315, 317, 318. \ 

320, 322. ! 


Tabanus idhipalpus, 299, 320 
„ amblychromus, 317. 

,. argenteus, 175. 

., eyes o' If 9^4 «d» ; 

common in E. ThipLal Africa, 
296 : 313, 315, 3J|fJ20. 
barrlayi, sp. n,, 113s*-3- 134 ; in 
, E. Tropical Afrif” 295-296 ; 

313,315. i 
bisti, 163. 167, 178/80, 182. 

9 . biijutUitus, 184 ; ir*; lozambique, 

I -15 «nl E* Tropical* 

AfrilK*..* ; eyes of, 
294 ;Tl3, 315, 317, 
318, 320, 322. 

„ crowns, attracted by 

scale insects, 223, 

V . 

, oui, 164, 168. 

*!', 9 from N. Rhodesia, 293 ; 
yes of, 293 ; 322. 

■npti, 322. 

fatfintu*, sp. n., 113. 129- 
31 ; haunts, 291. 299. 320. 

0i7„. »/».<, 297. 298, 313, 315. 

i.-ntus, 180. 182. 

eves of, 292, 295; 
?t ; V ,.317. 


rojiemani, 313, 315. 

diinmt, eves of. 292, 297 ; 
322. 

ib nsharui, vyes of, 294, 295 ; 313, 
315. 320, 322. 
disjunctus, 313. 

riiwincfa*, eyes of, 295.; 313, 315. 
317. 

dtUieniatiis, 1C4 . in Mozambique 
and Transvaal, 216 ; distribu- 
tion and eves of. 298, 299, 313. 
315. 317. 318, 320, 322. 
diver*!**, distribution and cyca of. 

297,313,315,317. 
fasciatus, 158, 161. 164, 168-172. 
1 80-183, 291. 

.. Htlnhrus, distribution 

and eye* of, 293, 320, 
322. 


fialrrnus, rare in Mozambique, 
216 ; common in Zanzibar, 
295 ; eye* and habit*. 296 ; 313, 
315,317,318. 
fuscipu, 216, 299, 3*22. 
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kwltHahnus, 294 . 
iitus, iittractcd by scale insects 
; eyes of, 216, 292, 297 
V3, 316, 317, 3 lx, 32ft, 322. 

W/ka,3I7. 
til trus, 317. 
r| ptM, 334. 

iri Mf««, eyes of, 292 : 322. * 
kii ifr, var. aiyrifemlaihuty 3. 
fri/Jpby*, 163, 178. 

•'* i :U7 ’ 3 - 2, 1 

livtmni, 164, 218, 315 ; attrat 
by wale-insects, 223. 224. 
leut'uibimut f, eves of, 292, 29V 
313. 315, 32«\ 

lirrntipe*, 218, 2* 
in<tntl'itia*iinUf, 

292. 293 ; 313. :*» 
manwmsu*. 1 80. 
mejluiHotufut, h[). n ] ‘298. 313 
329 330. 

mimscularius, 21C. 
hi ‘ irritant, 32(1. 

ucarti, sp. n.^"‘ 

334. * 

»v«fwr<. eves oC 294. 295 ; 
313, 315. 

1*3. 




<- 


133 . 170 . 1 * 1 . 


iibii'iirtfiirtH*, 175. 176. 1*0. 1*2. 
“bfeuri'-r, 322. 

ohtk'uri}*'*. eyes «»f. 298 : 313. 
315.317. 

nhti'urittgimua, 18ft. 

pailitiifiinrt, "295, 320. 

/xjr. 157. 164, 17ft, 178. 216. 
329, 33ft ; eyes of. 292. 298. 

l^rlim tin, eyes of. 292, 297 : j 
common in K. Africa, 296. i 
fihjiit. 102, 164 ; attracted by j 
scale insect**, 223. 

protiurlicrtu*, 216 ; in U K. A . 
breeds in brackish as well as 
fresh water. 299 : eviw of. 299. 

IHillulu*, m, 313. 317. 
qutnlriquttotuf, 317. 
ifuatirifign'itu*, 16*2. 295, 317. 
322. 


Tahanus rotkwhildi, 320. 

„ fuficrus , 163-164, 180, 3*1 

,, rmrenzorii , 131, 322; f | 

high levels, 291 ; t, I 
forest sp., 299 ; eyn| 
habits, 299. 

tayiltariux, synonym 
taenioln, var. variatui, 2. ■ 


and 


, T. 


sanderxoni , eyes of. 292, 29 
*ecedens, 158, 161, 164, 1G£ 

172, 174-176, 178, 18C 
294. 

te/ileirtpunclaiw. 313. 
tharpei, eyes of, 292, 296. 
wci/ili*. 158, 159, 161, 164, tO, 
174-176, 181. 182,294. 

Kuban just us, 159, 162, 164, 

181. 

mbf longatus, 218. 
t, 320. 

taniioUt, 158, 160, 164, 109. 1 

172, 178, 180, 181 ; 
in Mozambique, 215 ; 
attracted by scale in- 
sects, 223 ; eyes of, 
292, 294, 295 ; abun- 
dant in E. Africa, 
294. 


var. r ariatus, in Mozam- 
bique. Transvaal and 
8. Khodesia, 215 ; 
outnumbers type in 
E. Africa. 294. 


tout i] nil pi*, sp. n., 113, 131- 
133. 

t bar acinus. 158, 161, 164, 168, 
170. 174. 175, 180, 181. 218; 
eyes of. 2*92, 29S : abundant in 
Uganda, 298 ; 313. 317, 31H, 
320. 


„ ffunu/ubijcr, 295. 

„ tritaeniatus , 216. 

.. unitarnMlut. 215, 296, 313. 315, 
320. 

n<tw, 215, *294.313, 315. 317. 

, n nabilif, eves of, 292, 296 ; 3 1 3. 

317, 320, 322. 

„ vflutinm, eyes of. 292 ; antennae, 
tibiae and palpi. 320, 334. 

„ icclhit'inu, 296. 

„ trill iawsi, 178. 

„ xunlhomdas, 313, 315, 329, 322. 
uvht Milk*, G hmina {see Glossina). 
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tdcitUrm ^ uucinutopola, 289. 
fa eniaM '.tris, Harjxigomyia, 45. 
taenicM , Stomorys, 317, 320. 
taenim, Tabanut (see under Tabanus). 

Taenm hyttchxis, 5, note, 15, 24-27 ; larvae, 

I’ ‘ 374, 378. 

a/ricanus, 6, 7, validity 
doubtful, 21. 
unnettii, 164. 175, 321 
Chrysoconaps mnculi 
l>tnnis a synonym of 
26. 

•writes, 164, 171, 321 
Chrysconops fraseri • 
synonym of, 25 ; speci 
mens wrongly reeordcs 
as, 26. 

or is tilt us, 26, 184, 319. 
fnsciolatus, 25. 
fnseopeunatus, new sy 
non v ms ot. 26 ; 316 
318, 319, 321. 

metallic^ 184, 314, 319 
321. 

microatmnlaUis, 26, 321. 

„ ockntceu*. wrongly de 

fieri lied as .1 fansonu. 
chrysogana t 26. 

„ pertnrban*, doubtful as 

African sp., 26, 27 : 
larvae, 378. 

., violate us, 165. 

tuniinarirensit, Cellia, 245. 
tar sali s, Dufamin, 21. 

1t Ochlerotalns mimlns , var., 22. 

'lurtonemn* bancrofti, injurious to sugar- 
cane in Queensland, 325. 

„ hominis, leg of, 326, note. 

„ spintpes, sp. injurious to 

sugar-cane in Barbados, 325, 
326 , 327 ; remedies for, 
328. 

M npirifer, 326, 327. 

Taler a, attacked by C»rdyl-bia, 31 0. 
lelennmiy Plenrolropis, 273. 

lelenonus govdeyi, parasitic on Anaphe 
infraeta, 273 ; parasitised by Pleura- ; 
tropis telmomi, 273. 
tenuicru *, HaemfUapota, 159, 162. 

• tfivii palpi*, 'fabami*, sp. , n., 113, 131 > 

133. ! 


lennirostris, Ixades, 316. 
te/iuitf, Huemaiopota , 289 
Teroini/ia, synonym of TuxorlM 
thnhissius, Cider, 28, 31, 164 M 
Thaumasloi era alum, 185. lA 
theileri , Anopheles, 243, 247.^ 
„ C nler, 31, 214. 1< 

'nbaldi't, 5, 27, 31 ; key t<*> 


pirvao, 374, 
379, 383 


sjmthipt.il pis, 379. 

obaldoiflla, synonym or Theuhuldiu, 
27. 

tenopleefes, 131. 
fro>i.ri,Jr * "'<>sia, 322. 

^ 316, 323. 

U.nut (see Tuba hum). 
iry-nfoH'/Ksirinderiunus, parasitised liy 
.1 ^'>^f'<ri»393. 
tripes, Cup/, 5, 28. 78, 214. 

„ vaJ t'i‘ir' 1 , C'der, 192. 

f 'uncus, Cuter, 5, 162 164, 
175, 177, 178. 380. 

. ;,w*u<.2i4. 

„ !-» ** , . larva, 373, & note, 

hrerifnilpi «. variations of, 
3. 164. 314, 316, 321, 
375. 

e>mMtlti, synonym of T, 
iirerijmlpi s, 3. 

.. I<ite*cen8, 3. 

marshalii, synonym of 
breri{Kilpif, 3. 
phyt"phugus, 3. 

„ phytaphygun, 3. 

rutilns , referred to Megu 
rhino*, 2 3. 

/ ra>hy pharynx nig* vine, 162 163. 
Transvaal, Tabanjdae in. 113, 118-119; 

Cider unirilUtfns in, 32. 
tr(iu*raalen*i*, Annphelrs, 244, 248, 249, 
319. 

„ Culer (see Cubx). 

trianguliger , Tabanua, 295. 

Trichneephalu* dispar, ova found in Limu- 
sina, 82. 

Trichorhete* ctinm r, oil goats, in H. 
Nigeria, 163. 




nE'ti 

jtomifia, synonym of Culex, 2? j 
i/icAufl fuscus, synonym of Cut , 
1 inornate, 33. j 

V' : i 

ir. 

trimaculS 

TrinotoA 

l Harpugomyia , 45. 
fus, Men»p/,n, 213. 

L flippocrntrum, 136, 178, 180 
Men's, 213. 

tritafiniah. 

1 Tubann>t s 216. 

Triumfeltl. 

Atuiphe 

[in'icruphyllu, food - pi- 
Wrac/a, 271. < 

Tropisms, * 

F^iimalH, 343-347. 


IAL INDEX. 
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[3, 315, 


Try /Min' \ la mbieoae, intermediar 1 

of, 59. v 

Trypanosomiasis, difference in viru 
on W. Coast and in Uganda, 69 ; cat 
and horae disojwo in SiLa-nn a*s<>cim 
with several spp. of til 
tuberculatum, flaciruitopii 
tinnuHcornim, Hus mat '/pula, 

Tutilue storm si, parasitised i 
pUitifceni, 311 . 
typhosus, Bacillus, 31, 34 . 


Uganda, Oulicidae ir~ » 22. 

•23, 26, 31. 34-^* f 49 : 

habits and oecuri J&t his- 

cipes in. 55-59 ; 

utilisation of indi^,^-/" silkworm in, 
269-244 ; blood sucking insects* in. 275- 
312 : list of MimmI sin king arthropods 
:n, 321 323 ; now Tubanidae from. 
330-336. 

ugtuulnt, fta f nab ‘jv'to, 21H 
nmbruticola. Uhinomyiti. 285. 
uiubrnnit, Anopheles. 162, 248. 

„ Myumgia, 162, 246. 
uu»6r<>*u*, A Hophflcs, 2 In, 248, 2,iO, 387, 
39D. 

,, Myzorhynchns, 167, 170. 248, 
'250. 

uniannuluta, Xeaftec»iuyia % 21. 
uniannulatus. OchlcmUUuf minutus, var., 
22 . 

uuietdor, 287, 288, 322. 

„ .Uysomyia, 248. 

uniformis, Ingram*, 44, 45, 164. 314,321. 

„ Mansonifi (dee Manson/aidcs). 

'><<!** (*** M«n*'- 

ni aides). 

uniUtteatd, ilowartttna, 13. 


unilineata, Stegomyia, 319, 
uiuUteniutua, Tubunutt. 215, 296,’ I 
320. 

unmttulus , Culex (Bee Culex). 

U ranuhienki, 20, 34, 37-44 ; key '■ 

374, 384. 

,, abnormal is, Bynonyn^ 

jtallidocephala, 41. 
alba , 38, 40, 319. 

„ alboabdomiualis. 38, 4 41, 

321. 

annulate , 38, 39, 41-4.1 
rrpicoUuniata, synony| 

U. annulata , 41-42, 

„ iHjl/ouri, 38, 41, 164; | 

and pupa, 78, 384. 
bilineaUt , 38-40, 321. 

„ ., var. fvastri , 

38, 39. 

bl maculate , synonym of ] 
mashonaensh, 42, 43. 
cwtdidipes, nom. n., 39, 42. 

„ coerukocephala, 38, 41, 164, 

321. 

coitnaU, »p. n., 38-40. 
fusca, 39, 42, 321. 
genmctrica. Bimple claws in 
both sexes of, 38. 

,. b»/CRCC)IS, 43. 

masbonnemis, 38, 39, 42, 184, 
321. 

„ var. <i76a, 40. 

,, mayeri, sp. n.. 38, 40, 41, 

162. 

niyripts, 39, 42, 43 ; larva, 
384. 

(. I nisochelfo myia ) ni tripes, 42 . 
niripous, synonym of V. 

cundidiftes, 42. 
urnata, 39, 42, 43, 321. 

„ jxiUidocephuht, 38, 41, 321. 4 

„ var. coerulea, 
41. 

si milts, synonym of l'. }>aUi- 
d(H'xph<tla, 41. 

tmtus, Minus, 215. 294, 313, 315, 317. 


r -album, Pattgottia, 218. 
j rttnlmi, Cobwi, 31 1 . 
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rariabUij Tabanut (see lakanus). 
mriegatnai, Amblyornma (see A mbly- 
om/nar a . 

v ari/ies^y.tinnojejfn, 317, 320. 
rewUicij^f Borborti*, 86, note. 
renata va nuphe, 269. 
rdutf , TobanWy 292, 320, 334. 

IV rr m nigra, referred to Ingmmia, 44. 
, pembaenth, referred to Ilomtr- 
tiim , 13. 

rent# >r, Ilippoetnlrum, 136, 159, 162, 
16* 282. 

riofo utf, Taeniorhynchus , 164, 
tiftoi , Dtgeeriella, 212. 

,, /laematopita, 216, 291, 313, 315, 
317, 320, 322. 

r '/ftt , Ruematopinut, 212, 323. 

LtnognathnSy 316, 323. 

>-ot loria, Call ipk ora, 348. 


j ^linanii, Chrytops, 286. 

| « „ T<t bu ut/s. 296, 

Mia mm. TuhtutUH, 178. 

tji 

, D'ortil'jfimtts, 126, 2| jt 

j ^ ., Slyyeroniyin, ii. sp.,*V J 

! Aotvesteria, 2. 


I 


ibtiltlt'i, . 



< flu*, Tabditu*, 313, 3L r 120, 322. 
i ylUt oetpiiteltmu, 316 

botiiiliemis, on^9. in S. 

Nigeria, 163 ; . » 1 1». 32' I. 322, 
thfopin, one male on a rat in 
Lagos. 163, 187 ; from rats 
at Louren^o Marques, 213 ; 

(Mid, 32. Zanzibar, 319 : in 
•am, 3'" is ' 

* 4 .g 213. 

b 


Wagtail, yellow, 273. 

Anopheles, 246. 

„ Xy stork if itch us, 74, 246. 

itatwitii, Anopheles, 246, 247. 

„ Pyretophoru*, 247. 
irellcomei , *4 nophebs, 243. 247. 
iMlmani, Dnrutlua, 9. 18. 

„ f khlrrotatu*, 16. ]><. 19. 
Steff’/myia, 9. 


■yes 

Mow-fever, n B.W.A., 186. 

A 'u iC'ts, 

f ‘‘T;., 17.. 

Zanzifwi f&l, ^ ^kinu' arthrosis 


in, 31<S” 
y ll't'Ti. Oil 


t'anbdfna*. Coles'. 2V. 162. 

Z'Ht'lto, VtlrajiHul, 21 317. 

Z'mgeru. meteorology f . *r at, 61. 
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Adero, Dr 4v. M., ‘>0 Hd ‘>04 
295. XV.TZiH)' ' ’ 


•-Col. A., J. 2, 210, 2-? 


295, JWSr 
Alcock, I,il\ 

Alexander 7 ^J)., 4)0. 
AndmcV J[ 18. 339, tio, 
Annamlale, 5^364. 

Ashton, Dr., 1 ft). 

Ashworth, I)r. J. H , 

Austen. E. K., .'(!», 69 . 

113 136, 1*7, 211. 

Si nuit, 27»*, 2 'O',, 

35*. 359. 367. iv n..tt 
Azevodo, Si>nhi>r ,1. .!«■ <» 


205 , 



Brand. E., 109, 339, 419. 
Brogan, E. H., 225. 

Brown, Henry, 30<J, 301. 
Brown. Mrs. Henry, 339. 

Bruce, Sir David, 276, 333. 335. 
Bunting, ft. H.. 372. 
jlhiiy. Dr. R. H., 225. 

IBu^-k. A.. 200. 


/ Cane-trjni, 369. 

Cardew. C. A., 300. 

Carpenter. Dr. G. D. H.. 4*. 79-80, 110, 
226. 419. 


Baiot, A , x.'i, 

Hag- hi we. Dr. A . 1 
Baker. I). G. t 74 
Ballard, K.. 2 25 A 
BaRnu. HA, 339. 

Bancroft, hr., 325. 

B:uiks. Nathan. 21 s *. 

Bard »v. Dr. A. H. 11., 134.212 n t* 2'<0 
4«i». 412. 

Barn, Dr., 2'M. 2-i5. 

Barnard, G., 2n8. 

Banishsw, A. E., 3 iM. 

Bataillon, K , 349. 352. 

JWker. Dr., 246. 

Beringer, Dr. F. J. A . 414. 

Bernard, (’1., 351. 

Bmi, Dr. M., 26. 

Bigot, M.. 11*. 

Blair, ( apt. A. II., I<t9. 163. 

Blanchard, Prof., 26. 

Hnag, fl., 15. 

Bodeker, Dr. H. A., 212, n»tt. 339. 
Burner, C-, 79, A nde. 

Bonlenger, G. A.. 177. 

Bovell, John ft.. 225, 323. 339, 419. 


Garter, Sir Gilbert T., 207. 

C.*»r«*r. 11. F.. t, IX, 45. 216. 375. 
Chartres, Dr. E. A., 414. 

Gln-11, Dr. O. II. D.. 439. 

Cherr- ir, Dr. B. W., 339. 

Oheralli. r. Dr. C. L.. 3<K». 358. 30<>, 419. 

! Chichester. Dr.. 1^2. 
i Christophers. S. R., 3X7, 391. 

Christy, Dr. t\. 335, 33ft. 

’ Ghuhb, E. C., 117. 341. 

Glark, Dr. W. S„ 1*28. 180. 

(’Kitten, F . .143. u-!f. 

(’oldie. Dr. T. J., 225. 
j Collett. l)r., 174. 
j Collin, J. E., 118. 

Cornial, Dr. A. C.. 40, 41, 109, 163. 164. 
j 212. wife, 38 1, 3X2. mte. 

I Cope. Dr. R.. 212, »oK 

| Copeman, E. A., 401, 412. 

| Copland. Dr. J.. 159. 

; Co<)uit]ett. 4, 34. 

j Corsellis/M. H.. 179. 

I Cost ley- White, E., 225. 
j Cotea, E. C.. 204, 205. 

| Cox, Rev. H. A. M., 300. 

I Cnwshav, Capt. R., 291. 


?8784 


C 
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Creight/j J. H., 370. 

Cnmmi Bruce P., 393. 

b 

Dahl, ^ of., 32(3. 

Davev *>r. J. B., 134, 296, 339, 365, 409, 
4ir 12. 
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"truer, D., 300, 301. 
“ rager, Capt. J., 340. 
"ifujitani, J., 352, 353. 
’■•Fyffe, Dr., 340. 


Dayj 

’ E., 180, 225. 

tu 

Degd 

58. 

Dew, 

Dr. J., 343. 


Dishy,,, W. L„ 117, 119. 

Do bl-', C. M., 286, 339. 

Dun ni t 247, 248. 

Drat -Brockman, Dr. K. E., 13, 331*. 

Oral it, W. t 207. 

DrJ , C. M., 99. 

Dm’ amond. Dr. R., in*). 41!*. 

D i ok Raph.. 35'*, 353. 

Di'^latix, E„ 350. 

Duke. Dr. If. I.vrnlliurs:, lol, 225 339 
419. 

Durrani, John Hartley, 2o3-2o8. 31.1. 

I>yar. Harrison D., 1-3, *. 12, 15, 27. I . 

32, 42, 373, dc 3Si), :jsi t not*. 
Dyer, Capt. T. W. P., 331*. 


Ramble, Dr. Merrier, 26, 1LH 
* 111 *. 

ue, O., 344, 345, 353. 

. Th., 351. 


’5, 340, 


'.■rt, J., 351, 354. 

5 Dr. J. I.,, 109. ,379. 

f MU lilTt '. I)r - II, l 11 '.'. ... 

gh, Dr. I, II., 419. 

Y her top jM, A. R., I'*:*. 

J irou.ei. vdoy, Cut?'. I i)9, 2*i < ,*-274, 310, 41'.*, 
U'.ni,' urn, \bbw, . n< M , 34. Pm), p)2, I M0 
inicin i "1 («v.- ^ 4 , 11*1, 3H1, 4**H. 

■•'try ., ^ 

'•<'• ray. (I. y., 29, 159, 161. 

I ray, Dr. I W.. 79. 80, IOl, 167, 168, 


II 1 '’'' n 
reave*. J. , luiv, 340. 

'lirei^'ln, i. 1 II, IV, 212, 

•ir-.A‘;V u .48, 31, . 

, larva, 

H.ihler 


•rfe, 333. 


;kir 


Elkin, IV. V. W , 22 . 3 . 

Edward*. F. W., 1-53, 74. 214. *.(.■. 'll 
25* *. 276, 373 395. 

Edwards. William, 3nn. 3o|. 

Eeden, W. Van. 133. 

Bgertnn. -Sir Walter, 193. 
fi»‘r, 44. 

Evans. A. E., 339. 

Evans, (1. W.. in*. 

Farquhar, J. H. J., 167. m it, 339. 

Fell, T. E.. 109, 225. 227 231. 310. 4u8. 
Ficalbi, 21. 

FilleuI, R P„ 357. 

Fisher, Dr. W., 300. 

Flood, Dr. 221. 

Forajth, H., 300. 

Fowler, Major C. E. P., 21, 32, 49. 
‘Fraser. Capt. A. D„ II, 34 , 39, 42, 43, 
100, 102, 225, 333, 335. 


Hall. 231. v'ra/no 
llnu rtuii, Mtjor A. II . 333. 

Hamilton, F. ti.. 3(o. 

Hamilton. Major J. Stevenson, 301, 303. 
Harm. Dr. .1, A., In9, 212, We, 21*4, 340. 
II irjjer. R. I. , 3;[n. 

Ilamnkt .il. II. T.. 3<sl, 301. 

Hastings, W., 319. 

| Haydon. 246, 219, 375. 

Heaney, Dr. II.. 276. 

J Henderson. Dr. F. L, 212, Mute. 

Hermann, I,.. 343, 354. 
lies*, 0., 344. 354. 

Hill, 246, 249, 375. 

Hine, Prof,, 223. 

Hirst, Stanley, 325-328, 369-372. 

Hiacock, Dr. R. C., 109. 

Hodge*, Dr. A. P. D., 6, 20, 109, 225, 
, 276, 308, 340. 

| Hope, J. O. W., 419. 

! Hopkin*, Dr. F. O., 193. 
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Ui«.UT. Dr. 0. F. 1, ‘.’4, 50, 34, 33, 45. 
46. 

Lri[wr, Dr. R L . 163. 
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Linton, 367. 301. 

Llovd, LI., 9.V96, 225. 233 239, 340. 412, 
417. 

Loel., J„ 346. 

Ludlow, Mi*, 45. 

McConagby, Dr. John, 340, 420. 
MrCosnell, Dr. R. E., 55 59, 100. 101. 
1 10, 131,225,340,420. 


Nain. A.. 245. 

Stir. T. D., 29. 

Xeave, Capt. C. A.. 34(1. 

! New, S. A.. 19. 24. 33. 103. 106. 110,‘llS, 

1 121 124, 130, 134. 215, noM, 226. 233, 

234. role. 247, 275-323, 330, 331, 
333. 335. 336, 340, 355, role. 360, 
365, 393. 395. 397, 412. 416. 

; Neumann, Prof. L. G., 211, 212, 393. 

S Neren-I/emaire, 7, 9, 15, 21, 26. 27, 31. 
i 245, 367. 

: Newntuad. Prof. R. 1. 6. 12, 45. 56, 59- ' 
! 224. 246, 276, 355-367, 375. 
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Norria ^>r. S. K., 134. 

Now el* W\, 328. 

Nut*/* Prof. G. H. F, 27ti. 


r. J. E. S., 119, 122, 134, 24*, 3oO, 
420. 

OstA^Siicken, 86, note, 118. 
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